Google 



This is a digital copy of a book lhal w;ls preserved for general ions on library shelves before il was carefully scanned by Google as pari of a project 

to make the world's books discoverable online. 

Il has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one thai was never subject 

to copy right or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often dillicull lo discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher lo a library and linally lo you. 

Usage guidelines 

Google is proud lo partner with libraries lo digili/e public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order lo keep providing this resource, we have taken steps to 
prevent abuse by commercial panics, including placing Icchnical restrictions on automated querying. 
We also ask that you: 

+ Make n on -commercial use of the files We designed Google Book Search for use by individuals, and we request thai you use these files for 
personal, non -commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort lo Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each lile is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use. remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 

countries. Whether a book is slill in copyright varies from country lo country, and we can'l offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through I lie lull lexl of 1 1 us book on I lie web 
al |_-.:. :.-.-:: / / books . qooqle . com/| 



«T'Utf< fe<f. 4iV 



HARVARD COLLEGE 
LIBRARY 




THE ESSEX INSTITUTE 
TEXT -BOOK COLLECTION 



GIFT OF 

GEORGE ARTHUR PLIMPTON 

OF NEW YORK 

JANUARY 25, 1924 




3 2044 096 997 234 



A 



MENTAL ARITHMETIC, 



ON THE 



INDUCTIVE PLAN; 



BEING AN 



ADVANCED INTELLECTUAL COURSE, 



DESIGNED FOB 



COMMON SCHOOLS AND ACADEMIES. 



Br BENJAMIN GREENLEAF, AM., 

ADTHOB OF "NATIONAL ARITHMETIC," ETC. 



IMPBOVED ELECTROTYPE EDITION. 



BOSTON: 
PUBLISHED BY ROBERT S. DAVIS & CO. 

N1W TOBK : D. APPLBTON ft CO., WH. WOOD ft CO., AND WM. I. POOLEY ft CO. 
PHILADELPHIA : J. B. LIPPINCOTT AND COMPANY. 
COLUMBUS, OHIO : J. H. BILET ft CO. 

1864. 



MENTAL ARITHMETIC, 



INDUCTIVE PLAN; 



ADVANCED INTELLECTUAL COURSE, 



COMMON SCHOOLS AND ACADEMIES. 



By BENJAMIN' CKEEXLEAF, AX, 



TROTYFE EDITION. 



■ TON: 

fOBERT S. DAVIS & CO. 



v 
GBEENLEAFS SEEIES OP MATHEMATICS. 

1. NEW PRIMARY ARITHMETIC, on the Inductive Plan ; with Easy Exercises 
for the Slate. Designed for Primary Schools. Improved edition. 84 pp. 

2. NEW INTELLECTUAL ARITHMETIC, on the Inductive Plan ; being an Ad- 
vanced Intellectual Course. Designed for Common Schools and Academies. 180 pp. 

8. COMMON SCHOOL ARITHMETIC ; Ob, INTRODUCTION TO THE NA- 
TIONAL ARITHMETIC. A Complete Treatise. Improved electrotype ed. 824 pp. 

4. NATIONAL ARITHMETIC, being a complete Course of Higher Arithmetic, 
for High Schools, Academies, and Normal Schools. New electrotype edition, with 
additions and improvements. 444 pp. 

5. NEW ELEMENTARY ALGEBRA: in which the First Principles of Analysis 
are progressively developed and simplified. For Common Schools and Academies. 
Tenth electrotype edition. 824 pp. 

6. PRACTICAL TREATISE ON ALGEBRA, for Academies and High Schools, and 
for advanced Students in Common Schools. Improved stereotype edition. 860 pp. 

7. ELEMENTS OF GEOMETRY AND TRIGONOMETRY; with Practical Appli- 
cations. Designed for High Schools, Academies, and Colleges. Tenth improved 
electrotype edition. With the Tables, complete. 490 pp. 

K7* COMPLETE KEYS TO INTELLECTUAL, COMMON SCHOOL, AND 
NATIONAL ARITHMETICS, ALGEBRAS, AND ELEMENTS OF GEOMETRY 
AND* TRIGONOMETRY, containing Solutions and Explanations, for Teachers only. 



-*♦- 



Entered according to Act of Congress, in the year 1861, by 

BENJAMIN GREENLEAF, 

in the Clerk's Office of the District Court of the District of Massachusetts. 



Entered according to Act of Congress, in the year 1857, by 

BENJAMIN GREENLEAF, 

in the Clerk's Office of the District Court of the District of Massachusetts. 



Entered according to Act of Congress, in the year 1863, by 

BENJAMIN GREENLEAF, 

in the Clerk's Office of the District Court of the District of Massachusetts. 



Cambridge i Electrotyped and Printed by Welch, Bigelow, & Co. 



(-■W .t 






PREFACE. 



The great benefits to be derived from the study of Mental 
Arithmetic have, at length, become universally admitted. 
This appreciation of the science has given rise to an urgent 
demand for improved methods of teaching it. The mechani- 
cal way of arranging a set of examples to a model, which 
should give the pupil a solution «of the whole, with little or 
no mental effort, is no longer approved. 

The object of this book is, therefore, to furnish a graded 
course of lessons, fully up to the most approved standards 
of instruction. 

It has been the constant aim of the author, in its prepa- 
ration, to unfold inductively the science of numbers in such 
a series of progressive intellectual exercises as should 
awaken latent thought, encourage originality, give activity 
to invention, and develop the power of discriminating justly, 
reasoning exactly, and applying readily results to practical 
purposes. 

Forms of analysis have been introduced throughout the 
work, as a guide to the learner, but in connection with such 
examples as shall, nevertheless, give proper scope to his 
reasoning powers. It will be noticed, as a valuable original 
feature of this work, that two forms of analysis are given 
in the first part of the book, one full, and ^ e other abbre- 
viated. 

In the notes, aid is furnished more by hints and sugges- 
tions than by fall and formal solutions, which, if too numer- 
ous, might discourage sufficiently persevering effort, and the 
all-important habit of self-reliance. 
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Percentage and Interest receive full attention, and are 
treated, for the most part, in an original manner. 

The advanced exercises in the fundamental processes of 
the science, given in the Appendix, constitute another feature 
peculiar to this work. These will be found not only useful 
as an intellectual drill, but also exceedingly valuable for pre- 
paring the learner to dispense with written operations in 
business life, to a far greater extent than has hitherto been 
deemed practicable* 

The latter part of the Appendix, although quite brief, is 
intended to give the plan of the work, with additional mod- 
els of analysis, and suggestions valuable alike to pupil and 
teacher* . 



SUGGESTIONS TO TEACHERS. 

The extent to which the book can be dispensed with by the 
class, in recitation, should be determined by the nature of the 
lesson and the attainments of the pupil. 

When the book is not used, each question should be repeated 
by the pupil after the teacher, and the required solution should 
always be given promptly. 

A full form of analysis should be insisted upon at first, but 
when it has become familiar, a more abbreviated one may be 
allowed. 

No form of solution should be permitted to pass, unless it is 
neatly expressed, and is entirely accurate. 

In general, when a pupil has thoroughly mastered the first fifty 
pages of this book, he may advantageously enter upon the study 
of the Common School Arithmetic of Greenleaf s Series, or some 
other kindred work, and continue the intellectual course in 
connection with the written. 

Classes in higher Arithmetic, and even in Algebra, may often 
be benefited by a review of the more difficult exercises of this 
book, in connection with those branches. 



MENTAL ARITHMETIC. 



LESSON I. 



1. John had 1 peach, and his father gave him 1 
more ; how many peaches did he then have ? 

Solution. — Since John had 1 peach, and his father gave 
him 1 more, he then had 1 peach and 1 peach, which are 2 
peaches. 

2. Susan has 2 books, and Mary has 1 book ; 
how many books have they both ? 

3. If yon had 2 cherries, and I should give you 
2 more, how many cherries would you then have ? 

4. Lucy found 2 pins, and Sarah found 3 pins ; 
how many did they both find ? 

5. If you should recite 2 lessons to-day, and 4 
more to-morrow, how many would you recite in all ? 

6. A lemon cost 2 cents, and an orange cost 5 
cents ; how many cents did both cost ? 

7. Gave for a pencil 2 cents, and for some paper 
6 cents ; what was the cost of both ? 

8. On one bush there are 2 roses, and on another 
there are 7 roses ; how many on both bushes ? 

9. 2 boys and 8 boys are how many boys ? 

10. A farmer sold a lamb for 2 dollars, and a calf 
for 9 dollars ; how many dollars did he get for both ? 

11. Alfred caught 3 birds, and Jason caught 1 
bird ; how many birds did they both catch ? * 

12. James has 3 marbles, and Charles has 2 
marbles ; how many marbles have they both ? ' 
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13. A man sold a pig for 3 dollars, and a sheep for 
3 dollars ; how many dollars did he receive for both ? 

14. Mary has 3 books, and Margaret has 4 
books ; how many books have they both ? 

15. Edward gave 3 cents for a postage-stamp, and 
5 cents for a box of wafers ; how much did both cost ? 
\16. Eliza is 3 years old ; how old will she be in 6 
years, if she lives ? 

17. A farmer has 3 cows in one field, and 7 in 
another ; how many has he in both ? 

18. ; In a class there are 3 girls and 8 boys ; how 
many pupils are there in the class ? 

19. A boy found under one apple-tree 3 apples, 
and under another 9 apples'; how many did he find 
in all ? 

20. If you have 4 chestnuts in one hand, and 1 
chestnut in the other, how many have you in both 
hands ? 

21. Susan had 4 merit marks, and obtained 2 
more ; how many did she then have ? 

22. George found 4 eggs in one nest, and 3 eggs 
in another ; how many did he find in both ? 

23. A man bought a cord of wood for 4 dollars, 
and half a ton of coal for 4 dollars ; how much did 
both cost him? 

24. A lady paid 4 cents for a skein of silk, and 
5 cents for a spool of cotton ; how much did she pay 
for both ? 

25. Ella gave 4 cents for candy, and 6 cents for 
nuts ; how much did she give for both ? 

26. Lucy, having given to a beggar 4 cents, found 
she then had 7 cents left ; how many cents had she 
at first? 

-- 27. Alfred bought a hpok for 4 cents, and a line 
for 8 cents ; how much did both cost ? 

28. A farmer sold 4 cows, and then had 9 left ; 
how many cows had he at first ? 
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LESSON II. 

1. 1 and 1 are how many ? 
Answer. 1 and 1 are 2. 

2. 2 and 1 are how many ? 

3. 2 and 2 are how many? 

4. 2 and 3 are how many? 

5. 2 and 4 are how many? 

6. 2 and 5 are how many? 

7. 2 and 6 are how many? 

8. 2 and 7 are how many? 

9. 2 and 8 are how many? 

10. 2 and 9 are how many? 

11. 3 and 3 are how many? 

12. 3 and 4 are how many? 

13. 3 and 5 are how many ? 

14. 3 and 6 are how many? 

15. 3 and 7 are how many? 

16. 3 and 8 are how many? 

17. 3 and 9 are how many? 

18. 4 and 4 are hoy many? 

19. 4 and 5 are how many? 

20. 4 and 6 are how many? 

21. 4 and 7 are how many? 

22. 4 and 8 are how many?* 

23. 4 and 9 are how many? 

24. Abby found 5 pins, and Jane found 1 more ; 
how many did they both find ? 

25. Ellen had 5 chickens, and her father gave her 
2 more ; how many did she then have ? 

26. Mary gave 5 cents for tape, and 3 cents for 
thread ; how much did she give for both ? 

27. George bought 5 marbles, and had 4 given 
him ; how many did he then have ? 

28. John gave to one schoolmate 5 nuts, and to 
another the same number ; how many did he ©to t£> 
both ? 
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29. Olivo had 6 pins on her cushion, and stuck 
on it 6 more ; how many did she then have ? 

30. If you spend 5 cents, and have 7 cents left, 
how many had you at first ? 

31. 5 oranges and 8 oranges are how many 
oranges ? 

32. Joseph, having lost 5 cents, had only 9 cents 
left ; how many had he at first ? 

33. Gave 6 cents for paper, and 1 cent for a pen ; 
how much did both cost ? 

34. If you had 6 apples, and should have 2 more 
given you, how many would you then have ? 

35. How many slates are 6 slates and 3 slates ? 

36. Gave 6 cents for paper, and 4 cents for quills ; 
how many cents were paid for both ? 

37. If you should give 6 dollars for a vest, and 

5 dollars for a pair of boots, how much would both 
cost.? 

38. A bookseller sold in one day 6 books, and in 
another day 6 more ; how many did he sell in all ? 

39. A farmer sold 6 sheep, and retained 7 ; how 
many had he at first ? 

40. If a clock cost 6 dollars, and a table 8 dol- 
lars, what would be the cost of both ? 

41. A farmer has 6 cows in one pasture, and 9 in 
another ; how many has he in both ? 

42. Paid 7 cents for a ruler, and 1 cent for a 
pencil ; what did both cost ? 

43. If a paper of pins cost 7 cents, and a pencil 
2 cents, how many cents must be paid for both ? 

44. If 7 birds are upon a gate, and 3 upon the 
ground, how many are there in all ? 

45. 7 books and 4 books are how many books ? 

46. 7 horses and 5 horses are how many horses ? 

47. Laura had 7 needles, and her sister gave her 

6 more ; how many did she then have ? 
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LESSON III. 

1. 5 and 5 are how many? 

2. 5 and 6 are how many? 

3. 5 and 7 are how many ? 

4. 5 and 8 are how many f ? 

5. 5 and 9 are how many? 

6. 6 and 6 are how many ? 

7. 6 and 7 are how many ? 

8. 6 and 8 are how many ? 

9. 6 and 9 are how many ? 

10. 7 and 3 are how many ? 

11. 7 and 4 are how many ? 

12. 7 and 2 are how many? 

13. 5 and 4 are how many? 

14. 7 and 1 are how many ? 

15. 1 and 9 are how many ? 

16. 6 and 4 are how many ? 

17. William bought 7 marbles, and had 7 more 
given him ; how many did he then have ? ^ 

18. If Charles has two notes due him, one for 
7 dollars, and the other for 8 dollars, how much is 
due him in all ? 

19. There are on one side of a room 7 chairs, 
and on the other side 9; how many are there on 
both sides ? 

20. John had 8 cents, and his father gave him 
1 more ; how many cents did he then have ? 

21. James is 8 years old; how old will he be 
if he lives 2 years longer ? 

22. Paid 8 dollars for sugar, and 3 dollars for 
salt ; how much was paid for both ? 

23. In a certain class there are 8 boys, and 4 
girls; how /many scholars are there in the class? 

24. Gave 8 dollars for wood, and 5 dollars for 

coal ; how much did both cost ? 4 

i * 
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25. If a coat cost 8 dollars, and a vest 6 dollars, 
how much will both cost ? 

26. If you had 8 dollars, and your father should 
give you 7 more, how many would you have ? 

27. If a barrel of flour cost 8 dollars, and half a 
barrel of beef cost 8 dollars, how much will both cost ? 

28. Bought a hundred weight of sugar for 8 dol- 
lars, and a quantity of butter for 9 dollars ; what did 
the whole cost ? 

29. Levi earned in one week 9 dollars, and in 
another week only 1 dollar ; how much did he earn 
in all? 

30. Paid 9 dollars for a saddle, and 2 dollars 
for a bridle ; how much did both cost ? 

31. Andrew paid 9 cents for a quart of nuts, 
and 3 cents for candy; how much did the whole 
cost him ? 

32. James raised 9 melons, and his brother 
raised 4 ; how many did they both raise ? 

33. There are 9 apples on one table, and 5 on 
anotlier ; how many are there on both tables ? 

34. If you should have 9 pens given you of one 
kind, and 6 of another kind, how many pens would 
you then have ? 

35. On one side of a pond are 9 lilies, and on 
the other 6 ; how many are there on both sides ? . 

36. Edward walked 9 miles in one day, and 7 
miles the next day ; how many miles did he walk 
in all? 

37. A farmer sold 9 pounds o£ butter at one 
time, and 8 pounds at another ; how many pounds 
did he sell in all ? 

38. A miller ground 9 bushels of wheat, and 9 
bushels of corn ; how many bushels did he grind 
in all? 
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LESSON IV". 

1. 2 and 8 are how many ? 

2. 2 and 6 are how many ? 

3. 6 and 8 are how many? 

4. 3 and 5 are how many ? 

5. 5 and 5 are how many? 

6. 4 and 3 are how many ? 

7. 3 and 9 are how many? 

8. 9 and 2 are how many ? 

9. 7 and 7 are how many ? 

10. 1 and 3 are how many? 

11. Three and six are how many ? 

12. Four and five are how many ? 

13. Five and one are how many? 

14. Three and eight are how many? 

15. Nine and three are how many ? 

16. Nine and four are how many? 

17. Eight and two are how many ? 

18. Five and seven are how many? 

19. One and eight are how many ? 

20. Two and two are how many ? 

21. Eight and six are how many ? 

22. Two and seven are how many? 

23. Nine and five are how many? 

24. Two and three are how many? 

25. Three and four are how many? 

26. Four and two are how many? 
.27. How many are four and seven ? 

28. How many are four and eight? 

29. How many are four and nine? 

30. How many are six and nine ? 
3i. How many are six and six ? 

32. How many are eight and three ? 

33. How many are eight and eight? 

34. How many are eight and -wrail 
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LESSON V. 

Addition is the process of finding the sum of two or more 
numbers. The result obtained is also called the amount. 

1. John has 3 marbles, Samuel has 5, and Jacob 
has 4 ; how many have they all ? 

Solution. — Since John has 3 marbles, Samuel 5, and 
Jacob 4, they all have the sum of 3 marbles, 5 marbles, and 
4 marbles ; 3 and 5 are 8, and 4 are 12. Therefore they 
all have 12 marbles. 

2. Gave 3 cents to Susan, 4 to Emily, and 2 to 
Ann ; how many cents were given to them all ? «. 

3. Gave 4 nuts to one boy, 2 to another, and 4 
to another ; how many nuts were given to the three 
boys ? 

4. Bought a pound of sugar for 9 cents, a pound 
of raisins for 7 cents, and an ounce of nutmegs for 
6 cents ; what was the cost of the whole ? 

5. James is 4 years old, Edward 6, and Charles 
8 ; what is the sum of their ages ? 

6. Bought a sheep for 9 dollars, a lamb for 2 dol- 
lars, and a pig for 5 dollars ; what did the whole cost? 

7. Paid for wood 7 dollars, for coal 6 dollars, and 
for a saw 2 dollars ; how much did the whole cost? 

8. Charles had 3 peaches, and received 3 more 
from Albert, and 2 more from Edmund ; how many 
did he then have ? 

9. A farmer sold 6 bushels of wheat, 7 bushels of 
rye, and 8 bushels of corn ; how many bushels did he 
sell? 

10. A lady expended for silk 4 dollars, for gloves 
1 dollar, and for a bonnet 9 dollars ; how many dol- 
lars did she expend in all? • 

11. Bought a barrel of flour for 6 dollars, a bar- 
rel of apples for 3 dollars, and a keg of molasses for 
8 dollars ; what was the cost of the whole ? 
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12. John spends 9 cents for paper, 3 cents for 
wafers, and 5 cents for pens ; how many cents does 
he spend in all? 

13. George buys 6 oranges at one time, 2 at 
another, and 8 at another ; how many oranges does 
he buy in all ? 

14. 5 dollars, 9 dollars, and 4 dollars are how 
many dollars ? 

15. How many are 1, 7, and 6 ? 3, 5, and 4 ? 
3, 4, and 2? 4, 5, and 6? 

16. Susan has 3 birds, Abby 4, and Ellen 9 ; how 
many have they all ? 3, 4, and 9 are how many? 

17. How *many pigeons are 10 pigeons and 2 
pigeons ? 10 pigeons and 3 pigeons ? 10 pigeons 
and 4 pigeons? 

18. Gave 10 cents for a pine-apple, 6 cents for a 
ball, and 4 cents for a ruler ; how many cents were 
given for the whole ? 

19. How many are 9, 7, and 6 ? 4, 8, and 6 ? 
9, 2, and 5 ? 7, 4, and 7 ? 

20. Paid for a coat 10 dollars, for a hat 5 dol- 
lars, and for a vest 3 dollars ; how much was pai£ 
for the whole ? 

21. How many are 10 and 5 ? 10 and 6 ? 10 
and 7 ? 10 and 9 ? 10 and 8 ? 

22. If your brother should give you 10 apples, 
your uncle 4 apples, and your father 3 apples, how 
many apples would you then have ? 

23. Three boys, James, Henry, and Charles, went 
a fishing; James caught 10 fishes, Henry 8, and 
Charles 6 ; how many did they all catch ? 10, 8, 
and 6 are how many ? 

24. Lucy bought some pins for 10 cents, some 
thread for 9 cents, and some tape for 4 cents ; how 
much did they all cost? 10, 9, and 4 are how 
many? 
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LESSON VI. 

1. How many are 1 and 10 ? 1 and 20 ? 1 and 
30? 1, and 40? 1 and 50 ? 1 and 60? land 
70? land 80? land 90? 

2. How many are 1 and 11 ? 1 and 22 ? 1 and 
33? land 44? land 55? 1 and 66 ? land 
77? land 88? land,99? 

3. How many are 2 and 11 ? 2 and 21 ? 2 and 
31 ? 2 and 41 ? 2 and 51 ? 2 and 61 ? 2 and 
71? 2 and 81? 2 and 91 ? 

4. How many are 2. and 9 ? 2 and 19 ? 2 and 
29 ? 2 and 39 ? 2 and 49 ? 2 and- 59 ? 2 and 
69? 2 and 79? 2 and 89? 2 and 99 ? 

5. How many are 3 and 8 ? 3 and 18 ? 3 and 
28? 3 and 38? 3 and 48? 3 and 58? 3 and 
68?. 3 and 78? 3 and 88? 3 and 98 ? 

6. How many are 4 and 3 ? 4 and 13 ? 4 and 
23? 4 and 33? 4 and 43? 4 and 53? 4 and 
63? 4 and 73? 4 and 83? 4 and 93? 

7. How many are 5 and 5 ? 5 and 15 ? 5 and 
2? ? 5 and 35 ? 5 and 45 ? 5 and 55 ? 5 and 
&'?. 5 and 75? 5 and 85 ? 5 and 95 ? 

8. How many are 6 and 4 ? 6 and 14 ? ft and 
24? 6 and 34? 6 and 44? 6 and 54? 6 and 
64? 6 and 74? 6 and 84? 6 and 94? 

9. How many are 7 and 6 ? 7 and 16 ? 7 and 

26 ? 7 an4 36 ? 7 and 46 ? 7 and 56 ? 7 and 
66? 7 and 76? 7 and 86 ? 7 and 96 ? 

10. How many are 8 and 7 ? 8 and 17 ? 8 and 

27 ? 8 and 37 ? 8 and 47 ? 8 and 57 ? 8 and 
67 ? 8 and 77 ? 8 and 87 ? 8 and 97 ? 

11. How many are 9 and 4 ? 9 and 14 ? 9 and 
24 ? 9 and 34 ? 9 and 44 ? 9 and 54 ? 9 and 
64? 9 and 74? 9 and 84? 9 and 94? 

12. How many are 6 and 6 ? 6 and 16 ? 6 and 
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26 ? 6 and 36 ? 6 and 46 ? 6 and 56 ? 6 and 66 ? 

6 and 76 ? 6 and 86 ? 6 and 96 ? 

13. How many are 3 and 5 ? 3 and 15 ? 3 and 
25? 3and35? 3 and 45 ? 3and55? 3and65? 
3 and 75? 3 and 85 ? 3 and 95 ? 

14.' How many are 7 and 3 ? 7 and 13 ? 7 and 
23? 7and33? 7and43? 7 and 53 ? 7and63? 

7 and 73? 7 and 83? 7 and 93? 

15. How many are 2 and 6 ? 2 and 16 ? 2 and 
26 ? 2 and 36 ? 2 and 46 ? 2 and 56 ? 2 and 66 ? 

2 and 76 ? 2 and 86 ? 2 and 96 ? 

16. How many are 3 and 3 ? 3 and 13 ? 3 and 
23 ? 3 and 33 ? 3 and 43 ?' 3 and 53 ? 3 and 63 ? 

3 and 73 ? 3 and 83 ? 3 and 93 ? 

17. How many are 8 and 8 ? 8 and 18 ? 8 and 
28? 8and38? 8 and 48 ? 8and58? 8and68? 

8 and 78 ? 8 and 88 ? 8 and 98 ? 

18. How many are 8 and 9 ? 8 and 19 ? 8 and 
29? 8 and 39? 8. and 49? 8 and 59? 8 and 69? 

8 and 79 ? 8 and 89 ? 8 and 99 ? 

19. How many are 9 and 10 ? 9 and 20 ? 9 and 
30 ? 9 and 40 ? 9 and 50 ? 9 and 60 ? 9 and 70 ? 

9 and 80 ? 9 and 90 ? 

20. How many are 10 and 10 ? 10 and 20 ? 10 
and 30? 10 and 40? 10 and 50? 10 and 60? 10 
and 70? 10 and 80? 10 and 90? 

21. How many are 9 and 9 ? 9 and 19 ? 9 and 
29? 9 and 39 ? 9 and 49 ? 9 and 59 ? 9 and 69 ? 
9 and 79 ? & and 89 ? 9 and 99 ? 

22. How many are 10 and 11 ? 10 and 21? 10 
and 31? 10 and 41? 10 and 51? 10 and 61? 10 
and 71 ? 10 and 81 ? 10 and 91 ? 

23. How many are 10 and 12 ? 10 and 22 ? 10 
and 32? 10 and 42? 10 and 52? 10 and 62? 10 
and 72 ? 10 and 82 ? 10 and 92 ? 

24. How many are 9 and 11 ? 9 &n4 SU ft 
and 43 ? 9 and 86 ? 9 and 91 1 
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LESSON VII. 

A Unit is a single thing, or one. 

A Concrete Number is a number whose units have refer- 
ence to some particular thing or quantity; as, 15 cents, 3 men. 

An Abstract Number is a number whose units have no 
reference to any particular thing or quantity ; as, 5, 3. 

A Sign is a symbol employed to indicate the relations of 
quantities, or operations to be performed upon them. 

The Sign of Equality is two short horizontal lines, =, 
and signifies equal to ; thus, 1 foot = 12 inches, is read, 

1 foot is equal to 12 inches. 

The Sign of Addition is an erect cross, -f-, which signi- 
fies plus, and, or added to ; thus, 4-|- 6 = 10, is read, 4 plus 
6 are equal to 10. 

1. Charles gave 15 cents for an "arithmetic, 10 
cents for a grammar, and 8 cents for a writing-book ; 
what was the cost of the whole ? 

2. 15+10 + 8 are how many? 

3. Bought 12 bales of cotton, 6 bags of rice, and 

2 boxes of sugar ; what is the number of articles 
purchased ? 

4. 12 + 6 + 2 are how many ? 

. 5. A lady purchased some silk for 25 dollars, and a 
shawl for 5 dollars ; how much did she give for both ? 

6. A man bought a cow for 35 dollars, and a calf 
for 5 dollars ; how much did both cost ? 

7. 35+ 5 are how many ? 

8. If a wagon is worth 50 dollars, a saddle 9 dol- 
lars, and a whip 1 dollar, what is the value of the 
whole ? 

9. A boy found 62 chestnuts under one tree, and 
20 under another ; how many did he find in all ? 

10. 62 + 10 + 10 are how many ? 

11. 34 + 26 + 6 are how many ? 

12. A gentleman gave 46 dollars for a watch, 7 
dollars far a chain, and two dollars for a key ; how 
many dollars did he pay for the whole ? 
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13. 46 + 7 + 2 are how many ? 

14. Lucy had 70 pins in a cushion, and put in 20 
more ; how many had she then in the cushion ? 

15. I gave 80 apples to Peter, and had 20 apples 
left ; how many did I have at first ? 

16. 60 + 20 are how many ? 

17. 35 + 20 + 15 are how many ? 

18. New York has 59 counties, Delaware has 3, 
and Rhode Island 5 ; how many counties have the 
three States ? 

19. A man gave 64 dollars for a piece of land ; it 
cost him 10 dollars to fence it, and 2 dollars to hkve 
it plowed ; what was the whole cost ? 

> 20. A farmer raised 40 bushels of oats, 50 bushels 
of corn, and 20 bushels of turnips ; how many bushels 
in all did he raise ? 

21. Rufus received 40 cents on his birthday, and 
40 cents at Christmas ; how many cents did he re- 
ceive in all? 

22. A farmer kept his sheep in 4 pens; in the 
first there were 20, in the second there were 10, in 
the third there were 8, and in the fourth there were 
6 ; how many sheep did he have ? 

23. My book-case has 4 shelves; the first shelf 
contains 16 books, the second 12 books, the third 7 
books, and the fourth 6 books ; how many books are 
there in the book-case? 

24. A man started on a journey ; the first day he 
traveled 30 miles, the second day 10 miles, and the 
third day 9 miles ; how many miles did he travel ? 

25. Edward bought a vest for 98 cents, some but- 
tons for 12 cents, and some thread for 6 cents ; what 
was the whole cost ? 

26. 83 + 17 + 3 + 7 are how many? 

27. 22 + 18 + 25 + 3 are how many ? 

28. What examples of this lesson contain abstract 
numbers ? What ones concrete 1 
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LESSON VIII. 

Subtraction is the process of taking one number from 
another, to find the difference. The result obtained is also 
called the remainder. 

1. If you have 2 apples, and give 1 of them to 
your brother, how many apples will you have left ? 

Solution. — If I have 2 apples, and give 1 of them away, 
I shall have left the difference between 2 apples and 1 apple, 
which is 1 apple. 

2. James had & pencils, and gave 1 away ; how 
many pencils did James then have? 

3. Lucy had 4 books, and gave 2 of them to 
Jane ; how many books did she then have ? 

4. If I have 5 peaches, and should eat 3 of them, 
how many should I have left? 

5. Charles had 6 doves, but the cat caught 3 of 
them; how many did he then have? 

6. Rufus caught 7 fishes, and threw 4 of them 
back into the water ; how many had he left ? 

.7. Lydia had 8 nuts, but has eaten 4 of them; 
how many has she left ? 

8. I had 9 sheets of paper, but have given 5 of 
them to Charles ; how many have I left ? 

9. William had 8 pears, but has given 6 of them 
to his teacher ; how many pears has he left ? 

10. William caught 10 squirrels, but 6 of them 
were allowed to escape ; how many were retained ? 

11. Thomas had 12 cents, but has spent 7 of 
them ; how many has he left ? 

12. Gave 13 dollars for a barrel of flour, and 8 
dollars for a tub of butter ; how much more did the 
flour cost than the butter ? 

13. A farmer sold 16 sheep, and 8 lambs ; how 
many more sheep did he sell than lambs ? 
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14. James had 13 chickens, but 6 were taken by 
the hawks ; how many remained ? 

15. George planted 19 trees, but only 9 lived ; 
how many died ? 

16. Gave 15 cents for oranges, and 9 cents for 
lemons ; how much more did the oranges cost than 
the lemons ? 

17. Paid 20 cents for nails, and 10 cents for 
brads ; how much did the one cost more than the 
other ? 

18. Bought a clock for 10 dollars, and sold it for 
15 dollars ; what was gained ? 

19. John found 12 eggs, and Sarttuel 8 ; how 
many more did John find than Samuel ? 

20. A man bargained to labor 17 days, but left 
at the end of 11 days ; how many more days had he 
agreed to labor ? 

21. Gave 11 dollars to Emily, and 7 dollars to 
Betsey ; how many more dollars were given to Emily 
than to Betsey ? 

22. Paid 20 cents for a penknife, and 12 cents for 
an inkstand ; how much more did the penknife cost 
than the inkstand ? 

23. Sarah is 17 years old, and Isabel is 9 years 
old ; what is the difference of their ages ? 

24. A farmer raised 25 bushels of beans, and 11 
bushels of peas ; how many more bushels of beans 
did he raise than of peas ? 

25. Henry had 35 pins, and lost 15 of them ; how 
many had he left ? 

26. Mary went a shopping with 40 cents in her 
purse, and when she returned she had only 10 cents 
remaining ; how many cents had she spent ? 

27. I had 14 oranges, and sold 7 of them ; how 
many had I left ? 

28. Thomas had 18 birds, and 9 of them flew 
away; how many birds remained \ 
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29. Henry had 12 quarts of berries, and sold 6 of 
them ; how many had he left ? 

30. Thomas recited 25 perfect lessons, and Wil- 
liam only 8 ; how many more did Thomas Recite than 
William ? 

81. Bought a cow for 27 dollars, and sold her for 
24 dollars ; how much did I lose by the bargain ? 

32. Sold a lot of wood for 20 dollars, and re- 
ceived in payment some cloth worth 7 dollars ; how 
much was still due ? 

38. Bought a wagon for 28 dollars, and sold it for 
40 dollars ; how much was gained by the bargain ? 

34. 40 less 28 are how many ? 

35. A man paid 14 dollars to one man, and 4 to 
another ; how much more did he pay to one than the 
other? 

36. Prom a vessel containing 40 gallons, 15 gal- 
lons leaked out ; how many gallons still remained ? 

37. A boy counted his chickens one night, and 
found he had 19 ; he counted them the next morn- 
ing, and found he had but 14; how many were 
missing ? 

38. A horse traveled 40 miles one day, and 27 
the next day ; how many more miles did he travel 
the first than the second day ? 

39. Bought a carriage for 60 dollars, and a har- 
ness for 35 dollars ; how much more did the carriage 
cost than the harness ? 

40. A cistern, which holds 90 gallons, was full in 
the morning, but at night there were but 30 gallons 
left ; how many gallons had leaked out ? 

41. If a man is now 50 years old, what was his 
age 24 years ago ? 

42. John is 11 years old, and his father 40 ; how 
many years younger is John than his father ? 

43. How many are 80 less 62 ? 
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LESSON IX. 

1. 4 less 2 are how many? 
Ans* 4 less 2 are 2. 

2. 4 less 3 are how many? 

3. 5 less 3 are how many? 

4. 6 less 4 are how many ? 

5. 7 less 5 are how many? 

6. 7 less 4 are how many ? 

7. 8 less 6 are how many? 

8. 9 less 5 are bow many? 

9. 10 less 9 are how many? 

10. 11 less 8 are how many ? 

11. 13 less 9 are how many ? 

12. 12 less 7 are how many ? 

13. 14 less 6 are how many ? 

14. 15 less 3 are how many ? 

15. 16 less 6 are how many ? 

16. 19 less 9 are how many? 

17. 21 less 10 are how many? 

18. 25 less 10 are how many ? 

19. 29 less 9 are how many ? 

20. 24 less 8 are how many? 

21. 30 less 10 are how many? 

22. 42 less 10 are how many? 

23. 24 less 10 are how many? 

24. 30 less 15 are how many? 

25. 20 less 5 are how many? 

The Sign of Subtraction is a short horizontal line, — , 
which signifies minus, or less ; thus, 8 — 6 = 2 is read, 8 
minus 6 are equal to 2. 

26. How many are 24 — 12 ? 

27. How many are 30 — 8 ? 

28. How many are 40 — 2 ? 

29. How many are 40 — 7 ? 

30. How many are 50 — 7 ? 



22 SUBTRACTION. 

81. How many are 60 — 10 ? 

82. How many are 37 — 10 ? 

83. How many are 49 — 19 ? 

84. How many are 33 — 13 ? 

85. How many are 23 — 10 ? 

86. How many are 43 — 10 ? 

87. How many are 44 — 14 ? 

88. How many are 34 — 4? 

89. How many are 34 — 14 ? 

40. How many are 53 — 23 ? 

41. How many are 50 — 9 ? 

42. How many are 60 — 20 ? 

43. How many are 70 — 20 ? 

44. How many are 90 — 30 ? 

45. How many are 80 — 40 ? 

46. How many are 90 — 40 ? 

47. How many are 92 — 40 ? 

48. How many are 70 — 30 ? 

49. How many are 75 — 25 ? 

50. How many are 77 — 27 ? 

51. How many are 67 — 42 ? 

52. How many are 72 — 42 ? 

53. How many are 87 — 33 ? 

54. How many are 89 — 14? 

55. How many are 94 — 64 ? 

56. How many are 97 — 43 ? 

57. How many are 79 — 31 ? 

58. How many are 86 — 43 ? 

59. How many are 57 — 26 ? 

60. How many are 81 — 31 ? 

61. How many are 85 — 45 ? 

62. How many are 92 — 12 ? 

63. How many are 96 — 16 ? 

64. How many are 100 — 20 ? 

65. How many are 100 — 25 ? 
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LESSON X. 



1. ' A farmer sold 10 sheep to one man, 6 to an- 
other, and had 12 left ; how many had he at first? 

2. 10 + 6 + 12 are how many ? 

3. A man had 16 dollars ; he paid 4 to one man, 
and 6 to another ; how many dollars were left ? 

4. 16 — 4 — 6 are how many ? 

5. Sold a chest of tea for 25 dollars, which was 
7 dollars more than it cost ; how much did it cost ? 

6. Paid 12 dollars for a barrel of flour, and 9 
dollars for a hundred-weight of sugar ; what was the 
cost of both, and How much more was paid for the 
flour than for the sugar ? 

7. John had 29 apples ; he gave 9 to his brother, 
7 to his sister, and the rest to his mother ; how many 
did he give to his mother ? 

8. 29 — 9 — 7 are how many ? 

9. James bought a slate for 15 cents, and some 
pencils for 6 cents; if he had at first 30 cents, how 
much more has he to spend ? 

10. Isabel is 25 years younger than her mother, 
who is 45 years old ; what is Isabel's age ? 

11. How much less than 40 is 25 + 10 ? 

12. How much less than 48 is 31 + 9 ? 

13. How much greater than 45 is 59 — 9 ? 

14. How much greater than 50 is 63 — 3 ? 

15. How much greater than 63 is 87 — 4 ? 

16. How much more than 40 + 13 is 60 ? 

17. How much less than 75 is 35 + 20 ? 

18. John found that, if he had caught 7 fishes 
more, he should have caught 50 fishes; how many 
did he catch? 

19. Bought one barrel of pork for 20 dollars, and 
another for 16 dollars, and sold the whole for 40 
dollars; how much was the gain? 

20. George spent 19 cents fot caxv&j , asA ^V wc&& 
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for fruit ; how much more would he have to spend to 
make 50 cents ? 

21. Thirty-two, and eight, and five, less ten, are 
how many ? 

22. Twenty-eight, and three, and nine, less eight, 
are how many ? 

23. Forty-one, and six, and three, and nine, less ' 
seven, are how many ? 

24. Sixty-four, and four, and six, and one, less 
five, are how many ? 

25. Nineteen, and eleven, and seven, less twenty, 
are how many? 

26. Fifty-nine, and nine, and seven, and five, less 
thirty, are how many ? 

27. Seventy-seven, and seven, and six, and four 
and eight, less two, are how many ? 

28. Eighty-six, and fourteen, and twenty, less 
five, are how many ? 

29. Ninety-nine, and eleven, and ten, and five, 
less twenty, are how many ? 

30. Two men bought a horse, the one paying 90 
dollars, and the other 30 dollars less ; how many dol- 
lars did both pay ? 

31. Henry, who is 19 years old, is 10 years older 
than James, who is 13 years younger than Arthur ; 
required the ages of James and Arthur. 

32. Sarah, 4 years ago, was 15 years old, and 
Mary, 8 years from now, will be 27 years old ; what 
is the difference in their ages ? 

33. James found under one tree 20 apples, under 
another 13, under another 8 ; and having given his 
brother 6, eaten 5, and thrown away some, he had 20 
left ; how many did he throw away ? 

84. If you should earn 80 cents one day and 
spend 20 cents, and the next day should earn 60 
cents and spend 40 cents, how much would you have 
Jaft of the two days' earnings ? 
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LESSON XI. 

Multiplication is the process of taking one number 
as many times as there are units in another number. The 
result obtained is called the product 

1. What cost 2 apples, at 2 cents apiece ? 

Analysis. Full Form. — 2 apples will cost 2 times 
as 'much as 1 apple; then, if\ apple cost 2 cents, 2 apples 
will cost 2 times 2 cents, which are 4 cents. Therefore 2 
apples, at 2 cents apiece, will cost 4 cents. 

Abbreviated Form. — Since 1 apple costs 2 cents, 2 
apples will cost 2 times 2 cents, which are 4 cents. 

2. What cost 2 lemons, at 3 cents apiece ? 
8. What cost 2 oranges, at 4 cents apiece ? 

4. What cost 2 oranges, at 5 cents apiece ? 

5. What cost 2 pounds of rice, at 6 cents a pound ? 

6. Bought 2' writing-books, at 7 cents apiece ; 
what did they cost? 

7. If 1 pound of sugar costs 8 cents, what will 2 
pounds cost? 

8. If 1 pound of veal costs 9 cents, what will 2 
pounds cost? 

9. If there are 10 trees on each side of the street, 
how many are there on both sides ? 

10. What cost 2 quarts of berries, at 11 cents a 
quart ? 

11. What cost 2 pine-apples, at 12 cents apiece ? 

12. What cost 3 pears, at 4 cents apiece ? 

13. What cost 3 quarts of milk, at 5 cents a 
quart ? 

14. What cost 3 yards of braid, at 6 cents a yard ? 

15. If a horse will trot 7 miles in one hour, how 
far will he trot in 3 hours ? 

16. If I give 8 cherries for 1 apple, how many 
cherries must I give for 3 apples?. 

2 
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17. Bought 3 yards of cloth, at 9 cents a yard ; 
how much did it cost? 

18. If a ship sails 10 miles in 1 hour, how far will 
it sail in 3 hours ? 

19. If 3 boys have 11 marbles apiece, how many 
have they in all ? 

20. What cost 3 loaves of bread, at 12 cents a 
loaf? 

21. • What cost 4 bushels of cranberries, at 3 dol- 
lars a bushel ? 

22. At 4 dollars a yard, what cost 4 yards of 
broadcloth ? 

23. What cost 5 vests, at 4 dollars apiece ? 

24. At 4 cents a pound, what cost 6 pounds of 
rice ? 

25. What cost 7 cords of wood, at 4 dollars a cord ? 

26. What cost 10 skeins of silk, at 4 cents a 
skein ? 

27. If you can buy 4 nuts for 1 cent, how many 
nuts can you buy for 8 cents ? For 9 cents ? For 
11 cents ? For 12 cents ? 

28. How many are 5 times 5 ? 5 times 6 ? 5 
times 8 ? 5 times 9 ? 

. 29. At 5 cents apiece, what cost 7 lead-pencils ? 
10 lead-pencils ? 11 lead-pencils ? 12 lead-pencils ? 

30. When 6 dollars are paid for a cord of wood, 
what must be paid for 5 cords ? For 6 cords ? For 
7 cords? 

31. How many are 6 times 8 ? 6 times 9 ? 6 
times 10 ? 6 times 11 ? 6 times 12 ? 

32. If a horse travels 7 miles in 1 hour, how far 
will he travel in 7 hours ? In 9 hours ? In 11 
hours ? In 12 hours ? 

33. At 7 cents a pound, what will 8 pounds of 
beef cost ? 10 pounds ? 6 pounds ? 12 pounds ? 

34. When flour is 8 dollars a barrel, how much 
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must be paid for 5 barrels ? 9 barrels ? 8 barrels 
10 barrels ? 11 barrels ? 12 barrels ? 

35. * At 9 cents a pound, what cost 6 pounds of 
coffee ? 9 pounds ? 11 pounds ? 12 pounds ? 

36. What cost 10 yards of cambric, at 12 cents 
a yard ? 

37. William sold 10 doves, at 10 cents apiece ; 
how much did he receive for them ? 

38. What will 11 dozen of eggs cost, at 10 cents 
a dozen ? At 11 cents ? At 12 cents ? 

39. If 4 men can do a piece of work in 8 days, 
how long will it take one man to do it ? 

Analysis. Full Form. — It will take 1 man 4 times 
as long to do a piece of work as it takes 4 men ; then, if 
it take 4 men 8 days to do it, it will take 1 man 4 times 
8 days, which are 32 days. Therefore, if 4 men can do a 
piece of work in 8 days, it will take 1 man 32 days to do it. 

Abbreviated Form. — Since it takes 4 men 8 days to 
do a piece of work, it will take 1 man 4 times 8 days, which 
are 32 days. 

40. If 4 men can do a piece of work in 8 days, 
how many men will it take to do it in one day ? 

Analysis. Full Form. — It wiU take 8 times as many 
men to do a piece of work in 1 day as to do it in 8 days ; 
then, if it take 4 men to do it in 8 days, it wiU take 8 times 4 
men to do it in 1 day ; 8 times 4 men are 32 men. There- 
fore, if 4 men can do a piece of work in 8 days, it will take 
32 men to do it in 1 day. 

Abbreviated Form. — Since it takes 4 men to do a 
piece of work in 8 days, it will take 8 times 4 men, or 32 
men, to do it in 1 day. 

41. If 5 men can reap a field in 7 days, how 
long will it take one man ? 

42. If 10 men can reap a field in 9 days, how 
many men will it take to reap it in one day ? , 

43. If a quantity of provisions will supply 11 \ 
men 8 days, how long will it supply ona xaaxiX 
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44. If 6 pipes of equal size caif together fill a 
cistern in 12 hours, in how many hours could one 
of them fill it ? 

45. How many men must be employed to do a 
piece of work in one day, when it takes 11 men 12 
days to do it ? 

46. • If 12 men can dig a ditch in 12 days, how 
long will it take one man ? 



i 



LESSON XII. 

1. Four times three are how many? 
Ans. Four times three are twelve. 

2. Three times two are how many? 

3. Seven times three are how many? 

4. Four times four are how many ? 

5. Five .times two are how many? 

6. Three times seven are how many? 

7. Five times four are how many? 

8. Two times six are how many ? 

9. Six times five are how many? 

10. Five times three are how many? 

11. Six times four are how many? 

12. Five times six are how many? 

13. Eight times six are how many? 

14. Seven times five are how many? 

15. Six times six are how many? 

16. Seven times four" are how many ? 

17. Six times three are how many? 

18. Seven times seven are how many? 

19. Eight times five are how many ? 

20. Eight times four are how many? 

21. Nine times three are how many? 

22. Two times ten are how many? 

23. Three times eight are how many? 



MULTIPLICATION. 29 

24. Four tftnes nine are how many ? 

25. Five times seven are how many? 

26. Six times two are how many? 

27. Seven times eight are how many ? 

28. Ten times three are how many? 

29. Ten times six are how many ? 

30. Nine times four are how many ? 

31. Nine times five are how many? 

32. Seven times i^aught are how many? 

33. Three times three are how many? 

34. Eleven times two are how many? 

35. Twelve times one are how many? 

36. Ten times seven are how many? 

37. Nine times six are how many? 

38. Twelve times two are how many? 

39. Eleven times four are how many? 

40. Ten times eight are how many? 

41. Twelve times five are how many? 
.42. Nine times eight are how many? 

43. Eight times eight are how many? 

44. Seven times six are how many? 

45. Eleven times three are how many ? 

46. Eleven times five are how many ? 

47. Ten times nine are how many? 

48. Eleven times six are how many? 

49. Twelve times four are how many ? 

50. Eleven times seven are how many? 

51. Eleven times eight are how many? * 
52.. Twelve times six are how many? 

53. Twelve times seven are how many?. 

54. Twelve times nine are how many ? 

55. Eleven times nine are how many? 

56. Twelve times eight are how many? 

57. Eleven times twelve are how many? 

58. Eleven times eleven are how many ? 

59. Twelve times ten are how many ? 

60. Twelve times twelve are Wr tdwkjX 
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LESSON XIII. 



1. At 9 dollars apiece, what will 8 plows cost? 

2. If 5 men can reap a field in 10 days, how 
long will it take one mart to reap it ? 

3. James bought 3 oranges, at 5 cents each, 
and 6 lemons, at 2 cents each ; how much did the 
whole cost ? 

4. Susan bought 8 yards of ootton cloth, at 9 
cents a yard, and 4 skeins of thread, at 2 cents a 
skein ; what was the cost of the whole ? 

5. A lady bought 8 pounds of sugar, at 11 cents 
a pound, and paid 8 dozen of eggs, at 10 cents a 
dozen, and the remainder in money ; how much , 
money did she pay ? 

6. What cost 7 quarts of cherries, at 6 cents a 
quart ? 

7. How much more will 7 quarts of currants, 
at 7 cents a quart, cost, than 8 quarts of berries, at 

6 cents a quart ? 

8. How much more is 8 times 8 than 7 times 9 ? 

9. How much more is 8 times 9 than 10 times 

7 ? Than 6 times 12 ? 

10. If two men start from the same place, and 
travel in opposite directions, the one traveling at 
the rate of 3 miles an hour, and the other at the 
rate of 4 miles an hour, how far apart will they be 
at the end of 5 hours ? 

11. If one man can make 6 pairs of shoes in one 
day, how many pairs can 9 men make ? 

12. What cost 2 tons of hay, at 15 dollars a ton ? 

13. Bought 6 cords of wood, at 8 dollars a cord, 
* and handed in payment 5 ten-dollar bills ; how much 

change should be received back ? 

14. What cost 3 barrels of beef, at 16 dollars a 
barrel ? 
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15. If one quire of paper costs 20 cents, what 

will 3 quires cost ? 4 quires ? 5 quires ? 

' 16. At 17 cents a yard, what will 2 yards of 

calico cost ? 3 yards ? 

The Sign of Multiplication is an inclined cross, Xi 
which signifies times or multiplied by ; thus, 5 X 4 = 20 is read, 
5 times 4, or 5 multiplied by 4, are equal to 20. 

17. How many are 9 X 4 ? 10 X 8 ? 

18. How much more is 10 X 10 than 11 X 9 ? 

19. Two men start 50 miles apart, and travel^ 
towards each other, the one at the rate of 4 miles % 
an hour, and the other at the rate of 3 miles ; how 
far apart will they be at the end of 5 hours ? 

20. In a certain orchard there are 10 rows of 
trees, with 11 trees in each row; how many trees 
are there in the orchard ? 

21. A farmer sold 9 sheep, at 5 dollars apiece, 
and 5 lambs, at 3 dollars apiece; how much did he 
get for them all ? 

22. A tailor has a piece of broadcloth containing 
33 yards ; if he should cut from it 13 yards, what 
will the remainder be worth, at 4 dollars a yard ? 

23. Bought 6 writing-books, at 8 cents apiece, and 
5 more, at 6 cents apiece, and. sold the whole for 90 
cents ; how much was made by the sale ? 

24. A farmer has his wheat in 5 bins, containing 
10 bushels each ; how much is the whole worth, at 2 
dollars a Uftshel ? 

25. Five times twelve, less ten, plus fifteen,, are 
how many ? 

26. Four times fifteen, less twenty, plus six, plus 
twelve, are how many ? 

27. Five times twenty, less twenty-five, are how* 
many ? 

28. Eight times eleven, plus twelve, less thirty, 
are how many ? 
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29. Ten times eight, plus eighteen, less twenty, 
less six, are how many ? 

30. Four times sixteen, plus six, less four times 
five, are how many ? 

31. Five times twenty-five, less fifty, plus eight, 
are how many ? 

32. Eight times twenty-five, less five times ten, 
are how many ? . • 

33. If a man earns 50 dollars in 5 weeks, and 
pays of his earnings 3 dollars a week for board, how 
much will he have left ? 

34. If one plow is worth 3 cords of wood, how 
many cords will 15 plows cost ? 

35. If a man earns 100 cents a day, and pays out 
for family expenses 60 cents, how much will he have 
left at the end of 5 days ? 

36. By putting in the savings bank 14 dollars a 
month, how much may be saved in 6 months ? 

37. For how much must I sell 6 cows, which cost 
25 dollars each, io gain 25 dollars ? 

38. A boy earns 12 cents every day and spends 4 
cents ; how much money will he have at the end of 
12 days ? 

39. How many are 5 times 16, plus 20 ? 4 times 
25, minus 30 ? 

40. How many are 20 X 6 + 15 ? 21x6 — 11? 
17x4—16? _ 

41. George has 15 marbles, and Cefois has 3 
tin^s as many, less 10 ; how many has Lewis ? . 

42. Laura gathered 4 quarts of strawberries, and 
Mary gathered 3 times as many, less 2 quarts ; how 
many did Mary gather ? 

1 43. What cost 18 pounds of flour, at 5 cents a 
pound ? 

44. What cost 4 pecks of potatoes, at 19 cents a 
peck ? 
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45. A person poured into a can 16 quarts of oil 
at 4 different times, and from the same filled 3 jugs, 
holding 8 quarts each, and 2 jugs, holding 10 quarts 
each ; how much oil remained in the can ? 

46. If John has 3 chickens, Joseph 5 times as 
many, and Henry as many as John and Joseph both, 
plus 4, how many has William, who has 2 times as 
many as Henry ? 

47. Three boys had 75 nuts given them, Robert 
receiving 20, William 2 times as many as Robert lack- 
ing 15, and Ezra the remainder ; how many did Ezra 
receive ? 

48. Alfred and Edward sold the same quantity of 
berries; Alfred received 4 dimes and 4 three-cent 
pieces; Edward received a fifty-cent piece and 1 
dime, and paid back in making change 1 five-cent 
piece and 1 three-cent piece ; how much more money 
did the one obtain than the other ? 



LESSON XIV. 

Division is the process of finding how many times one 
number is contained in another, or the process of sepa- 
rating a number" into any proposed number of equal 
parts. The result obtained is called the quotient. The 
excess that is sometimes left after dividing is called the 
remainder. 

1. At 2 cen^ each, how many peaches can We 
bought for 4 cents ? 

Analysis. — Since 1 peach can be bought for 2 cents, as 
many peaches can be bought for 4 cents as 2 cents are con- 
tained times in 4 cents, which are 2. Therefore, at 2 cents 
each, 2 peaches can be bought for 4 cents. 

2. At 3 cents each, how many lemons can be 

bought for 6 cents ? 

2* o 
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3. How many oranges, at 4 cents apiece, can be 
bought for 8 cents ? 

4. How many pounds of sugar, at 8 cents a 
pound, can be bought for 24 cents? 

5. Lucy paid 20 cents for milk, at 5 cents per 
quart ; how many quarts did she buy ? 

6. Harry divided 9 apples among his sisters, giv- 
ing 3 to each ; how many sisters had he ? 

7. If I walk 4 miles an hour, how long will it 
take me to walk 36 miles ? 

8. John writes 6 lines a day ; in how many days 
will he write 18 lines ? 

9. Ji a scholar explains 2 examples in one minute, 
in how many minutes will he explain 12 examples ? 

10. At 5 shillings a bushel, how many bushels 
of apples can be bought for 15 shillings ? 

11. At 2 dollars a barrel, how many barrels of 
apples can be bought for 14 dollars ? 

12. If there are 7 days in one week, how many 
weeks are there in 56 days ? 

13. How many skeins of silk, at 3 cents a skein, 
can be bought for 21 cents ? 

14. How many yards of broadcloth, at 5 dollars a 
yard, can be bought for 25 dollars ? 

15. If 6 nuts cost 1 cent, how much will 24 cost ? 

16. At 9 dollars a barrel, how many barrels of 
flour can be bought for 18 dollars-? 

17. At 7 cents a pound, how many pounds of rice 
can be bought for 28 cents ? 

18. If 1 bag contains 3 bushels, how many such 
bags will be required to contain 36 bushels ? 

19. r If a horse trot 6 miles an hour, how long will 
it take him to trot 30 miles ? 

20. How many pears, at 4 cents apiece, can you 
purchase for 16 cents ? 

21. In how many hours will a ship sail 81 miles, 
at the rate of 9 miles an hour ? 



DIVISION. 85 

22. At 6 dimes a bushel, how many bushels of 
corn can be bought for 36 dimes ? 

23. How many boxes of strawberries, at 3 dimes 
apiece, can-be bought for 33 dimes ? 

24. How many yards of cloth, at 4 dollars a yard, 
can you buy for 40 dollars ? 

25. At 9 cents a quart, how many quarts of 
molasses can you purchase for 45 cents ? 

26. At 8 cents a paper, how many papers of pins 
may be bought for 32 cents ? 

27. If I give 8 cherries for one apple, how many 
apples shall I receive for 48 cherries ? 

28. If you have "30 cents, how many pencils can 
you buy, at 5 cents apiece ? 

29. If it take 11 yards to make one dress, how 
many dresses can be made from 44 yards ? 

30. When coal is 10 dollars a ton, how many tons 
can be bought for 60 dollars ? 

31. If 9 cherries cost one cent, how much will 72 
cherries cost ? 

32. At 7 shillings a day, how many days will it 
take a man to fcarn 49 shillings ? 

33. For 63 dollars how many plows can be bought, 
at 9 dollars each ? 

34. At 8 dimes a day, how long will a man be in 
earning 64 dimes ? 

35. How much will 60 yards of cloth cost, at the 
rate of 5 yards for a dollar ? 

36. At 12 dollars a week, how long will it require 
to earn 72 dollars ? 

37. For40 apples how many melons can be pur- 
chased, at the rate of 8 apples for one melon ? 

38. At 9 dimes each, how many turkeys can be 
purchased for 108 dimes ? 

39. If a train of cars moves at the rate of 12 
miles an hour, how many hours will it require to 
move 96 miles? 
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40. For 24 cents how many oranges can be 
bought, at 3 cents apiece ? At 4 cents apiece ? 
At 6 cents apiece ? 

41. For 36 cents how many pounds of sugar can 
be bought, at 9 cents a pound ? At 12 cents a 
pound ? 

42. A school consisting of 120 pupils is divided 
into a certain number of classes, each class contain; 
ing 12 pupils ; how many classes are there ? 

43. For 51 dollars how many acres of land can 
be bought, at the rate of 17 dollars an acre ? * 

44. If one man can do a piece of work in 27 days, 
how many men will be required to do the same work 
in 3 days ? 

45. In how many days will 5 men' reap a field, 
if 40 men can reap it in one day ? 

46. If one pipe can fill a cistern in 144 hours, 
how many such pipes will be required to fill it in 
12 hours ? 



LESSON XV. • 

1. Nine are how many times 3 ? 

2. Eleven are how many times 4 ? 

Ans. 11 are 2 times 4, and a remainder of 3. 

3. Twelve are how many times 2 ? 3 ? 4 ? 

4. Thirteen are how many times 2 ? 4 ? 5 ? 

5. Fourteen are how many times 2 ? 7 ? 

6. Fifteen are how many times 3 ? 5 ? 6 ? 

7. Sixteen are how many times 2 ?- 4 ? 8 ? 

8. Seventeen are how many times 2 ? 3 ? 5 ? 

9. Eighteen are how many times 2 ? 3 ? 6 ? 
9? 8? ; 

10. Nineteen are how many times 9? 8? 7? 
6? 5? 
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11. Twenty are how many times 2 ? 4 ? 5 ? 
10? 11? 

12. Twenty-one are how many times 3 ? 7 ? 
10? 12? 

13. Twenty- two are how many times 2 ? 11 ? 

14. Twenty-three are how many times 2 ? 10 ? 
11? 9? 

15. Twenty-four are how many times 4 ? 6 ? 
8? 12? 

16. Twenty-five are how many times 5 ? 6 ? 
10? 12? 

17. Twenty-six are how many times 2 ? 6 ? 13 ? 

18. Twenty-eight are how many times 2 ? 4 ? 
7? 14? 

19. Thirty are how many times 2? 3? 5? 6? 
10? 15? 

20. Thirty-one are how many times 3 ? 6 ? 9 ? 

21. Thirty-two are how many times 4 ? 8 ? 16 ? 

22. Thirty-four are how many times 6 ? 8 ? 
10? 17? 

23. Thirty-five are how many times 5 ? 7 ? 8 ? 
10? 11? 

24. Thirty-six are how manyttimes 4 ? 6 ? 9 ? 
12 ? . 18 ? 

25. Thirty-seven are how many times 8 ? 9 ? 
15? 16? 

26. Forty are how many times 4 ? 8 ? 10 ? 
15? 20? 

27. Forty-two are how many times 6 ? 7 ? 10 ? 
14? 21? 

28. Forty-five are how many times 5 ? 9 ? 10 ? 
11? 15? 

29. Forty-eight are how many times 6 ? 8 ? 
12? 16? • 

30. Fifty axe how many times 5 ? 7? 9? 10? ' 
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- 81. Fifty-one are how many times 3 ? 5 ? 17 ? 

* 32. Fifty-four are how many times 6 ? 9 ? 10 ? 
12? 18? 

33. Fifty-six are how many times 6 ? 7 ? 8 ? 
9? 14? 

34. Sixty are how many times 3 ? 4 ? 12 ? 
15 ? 30 ? 

35. Sixty-four are how many times 4 ? 8 ? 16 ? 
12 ? 30 ? 

36. Sixty-five are how many times 5 ? 8 ? 10 ? 
12? 13? 

37. Sixty-nine are how many times 6 ? 7 ? 20 ? 

38. Seventy are how many times 5 ? 10 ? 12 ? 

39. Seventy-two are how many times 8 ? 12 ? 

40. Seventy-four are how many times 10 ? 12 ? 

41. Seventy-five are how many times 3? $? 
15? 25? 

42. Seventy-seven are how many times 7 ? 9 ? 
10? 11? 

43. Eighty are how many times 4 ? 5 ? 8 ? 
10? 20? 40? 

44. Eighty-four are how many times 4 ? 7 ? 12 ? 

45. Eighty-five aVe how many times 5 ? 8 ? 12 ? 

46. Eighty-eight are how 'many times 4?'. 8? 
10? 11? 20? 

47. Ninety are how many times 2 ? 3 ? 5 ? 
9? 30? 

48. Ninety-two* are how many times 9 ? 10 ? 
15 ? 20 ? 

49. Ninety-five are how many times 5 ? 10 ? 
11? 12? 

50. Ninety-six are how many times 6 ? 8 ? 12 ? 

51. Ninety-nine are how many times 3 ? 9 ? 
' 10? 11? 
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52. One hundred are how many times 4 ? 5 ? 
20? 25? 50? 

53. One hundred and eight are how many times 
9? 12? 25? 

54. One Jiundred and ten are how many times 
5? 10? 11? 20? 

55. One hundred and twelve are how many times 
2.? 4? 25? 

56. One hundred and twenty are how many times 
2? 5? 8? 12? 15? 20? 

57. One hundred and twenty-five are how many 
times 5? 20 ? 25 ? 50 ? 

58. One hundred and fifty are how many times 
10? 15? 25? 



LESSON XVI. 

1. Harry had 6 chestnuts, which he gave in 
equal numbers to 2 of his brothers ; how many did 
each receive ? 

♦ - 

Analysis. Full Form. — One brother received one 
half as many as the 2 brothers ; then, if the 2 brothers re- 
ceived 6 chestnuts, 1 brother received one half of 6 chestnuts, 
which is 3 chestnuts. Therefore, if 6 chestnuts were divided 
equally between 2 brothers, each of them received 3 chestnuts. 

Abbreviated Form. — Since the 2 brothers received 6 
chestnuts, 1 brother received one half of 6 chestnuts, which is 
3 chestnuts. 

Note. — When any number is divided into (wo equal parts, one 
of those parts is called one half; when into three equal parts, one 
of those parts is called one third; when into four equal parts, 
one of those parts is called one fourth; and so on. 

2. Lucy divided 9 apples equally among her 3 
sisters ; how many did she give to each of them ? 

3. Thomas has 8 apples, which he wishes to 
• divide equally between 2 boys ; how many can he 

give to each of them ? 
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4. When 4 cords of wood cost 20 dollars, how 
much does one cord cost ? 

5. If you wish to give 8 oranges to 4 persons, 
how many can you give to each, if you divide them 
equally ? 

6. Mary has 10 pins, in . 2 cushions ; if equally 
divided, how many are there in each cushion ? 

7. Thomas distributed 10 flowers equally among 
5 of his playmates ; how many did each receive ? 

8. If 12 dollars be divided equally among 6 
men, how many will each receive ? 

9. James has 12 peaches, which he wishes to give 
to 4 of his companions ; how many can he give to 
each, if he divides them equally ? 

10. If a man pays 35 cents for 5 pounds of nails, 
how much are the nails a pound ? 

11. Mary divided 42 apples equally among 7 
companions ; how many did she give to each ? 

12. In an orchard there are 56 trees, standing in 
8 equal rows ; how many trees are there in each 
row ? v . 

13. When 5 yards or cloth are bought for 20 
dollars, what is the price a; yard ? 

14. If 5 dollars will buy 40 yards of cotton cloth, 
how many yards will one dollar buy ? 

15. When 27 cherries cost 9 cents, how many 
cherries can be bought for one cent ? 

16. If 3 oranges are worth as much as 12 apples, 
how many apples is one orange worth ? 

17. If 9 yards of cloth cost 108 cents, how much 
will one yard cost ? 

18. When 50 dollars are paid for 10 cords of 
wood, how much is it a cord ? 

19. If there are 77 days in 11 weeks, how many 
days are there in one week ? 

20. If 12 tons, of coal cost 96 dollars, what does * 
one ton cost ? 
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21. What is one seventh of 49 apples ? 

22. What is one sixth of 66 oranges ? 

23. 80 apples are 8 times what number of apples ? 

24. 99 are 9 times what number ? 

25. One man can do a certain piece of work in 26 
days ; how long will it take 5 men to do it ? 

26. How many men will reap a field in 6 days, 
if 54 men can reap it in one day ? 

27. If one pipe can fill a cistern in 84 hours, in 
how long a time will 7 such pipes fill it ? 

28. How many tons ot hay can be bought for 60 
dollars, at 10 dollars a ton ? At 12 dollars a ton ? 
At 15 dollars a ton ? 

29. If two boats are 50 miles apart, and the one 
gains on the other 5 miles an hour, iix how many 
hours will they be together ? 

30. A school, consisting of 120 pupils, is divided 
into 10 equal classes ; how many pupils are there in 
each class ? 

31. 3 heifers were bought for 48 dollars ; how 
much were they apiece ? 

32. If a man earns 8 dollars a week, how long 
will it take him to earn 48 dollars ? 64 dollars ? 

33. How many cloaks, containing 9 yards, can 
be made from 63 yards of cloth ? Prom 72 yards ? 

34. If 51 dollars be divided among 3 men, how 
many dollars will each receive ? 

35. For 72 cents, how many pounds of beef can 
be bought, at 8 cents a pound ? At 12 cents ? 

36. If you should have 31 cents, how many 
writing-books could you buy, at 8 cents each, and 
how many cents would you have left ? 

37. If you had 57 dollars, how many sheep could 
you buy, at 5 dollars each, and how many dollars 
would you have left ? 

38. If 132 dollars will buy 12 coats^ow much 
will one coat cost ? 
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39. How many cords of wood can be bought for 
100 dollars, at 4 dollars . a cord ? 

40. When a man, having 75 dollars, can buy 9 
pigs, and have 3 dollars left, what is the cost of 
each pig ? 

41. What is sugar a pound, if 9 pounds can be 
bought for 54 cents ? For 63 cents'? For 90 cents ? 

42. What is one twelfth of 84 dollars ? 

43. How many times 11 dollars in 121 dollars ? 

44. 81 are 9 times what number ? 



LESSON XVII. 

1. How many times 5 -f- 2 in 21 ? In 35 ? 

2. How many times 6 + 4 in 50 ? In 70 ? 

3. 44 -f- 22 are 11 times what number ? 

4. What is one eighth of 55 + 9 ? Of 63 + 9 ? 

5. How many times 10 in 115 — 5 ? In 107 — 7 ? 

6. What is one ninth of 66 -y 3 ? Of 78 — 6 ? 

7. How many times 9 less 4 in 63 — 8 ? 

8. How many times 18 — 12 in 90 — 30 ? 

9. Jason had 52 apples, and found 8 more ; he 
then divided the whole equally among 4 schoolmates ; 
how many did he give to each ? 

10. A man had 25 cows, and bought 35 more ; if 
he should put them all into 5 pastures, how many 
would there be in each pasture, if equally divided ? 

11. A farmer had 47 bushels of apples ; saving 12 
bushels for his own use, he sold the rest in equal 
quantities to 5 persons; how many bushels did he 
sell to each person ? 

12. A boy on the way to market with 19 fishes, 
lost 4 of them ; the rest he sold for 75 cents ; how 
much apiqce did he get for those he sold ? 
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13.* William had 16 chickens, but a cat caught 4 
of them ; the rest he sold for 60 dimes ; how much 
apiece did he get for those he sold ? 

14. Thomas sold some nuts for 12 cents, some 
apples for 18 cents, and some peaches for 20 cents, 
and with the money bought writing-books at 10 cents 
apiece ; how many writing-books did he buy ? 

15. A gentleman divided 120 dollars equally 
among his 3 sons and 2 daughters ; how many dol- 
lars did he give to each ? 

16. George had 59 pears ; he gave 4 of them to 
one companion, 3 to another, 2 to another, and di- 
vided the remainder equally among his 10 class- 
mates ; how many did each receive ? 

17. Bought 6 barrels of pork for 120 dollars ; at 
how much a barrel must it be sold to gain 2 dollars 
a barrel ? 

18. 2 men bought a cow for 40 dollars, and a 
horse for 80 dollars ; they sold the cow for 30 dollars, 
and the horse for 100 dollars ; t&hat was each man's 
share of the gain, if equally divided ? 

19. How many pears, at 3 cents apiece, will pay 
for 2 melons, at 6 cents "apiece ? 

Analysis. — Since 1 melon is worth 6 cents, 2 melons 
wiU he worth 2 times 6 cents, which are 12 cents ; and since 
1 pear is worth 3 cents, it will take as many pears to be 
worth 12 cents' as 3 cents are contained times in 12 cents, 
which are 4. Therefore 4 pears, at 3 cents apiece, will pay 
for 2 melons at 6 cents apiece* 

20. How many lemons, at 4 cents apiece, will pay 
for 4 oranges, at 2 cents apiece ? 

21. 3 times 8 are how many times 6 ? 4 ? 

22. 3 times 10 are how many times 6 ? 5 ? 

23. At 2 dollars a bushel, how many bushels of 
wheat must be given for 4 barrels of flour, at 8 dol- 
lars a barrel ? 
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24. 4 times 7 are how many times 2 ? 14 ? 

25. 4 times 9 are how many times 3 ? 12 ? 

26. If a man can do a certain piece of work in 4 
days when the days are 12 hours long, in how many 
days will he do it when the days are 8 hours long ? 

27. 5 times 8 are how many times 4 ? 10 ? 

28. 5 times 10 are how many times 2 ? 25 ? 

29. How many yards of broadcloth, at 4 dollars a 
yard, should be received in payment for 10 sheep, at 
6 dollars each ? 

30. At 8 cents a pound, how many pounds of 
sugar can be bought for 6 dozen of eggs, at 12 cents 
a dozen ? 

31. If you should sell 7 quarts of chestnuts, at 8 
cents a quart, how many slates could you buy, at 14 
cents apiece ? 

32. If you should sell 8 quarts of milk, at 5 cents 
a quart, how many yards of cotton cloth, at 10 cents 
a yard, could you take in pay ? 

33. 6 times 6 aje how many times 3 ? 18 ? 

34. 6 times 9 are how many times 2 ? 27 ? 

35. 6 times 15 are how many times 3 times 10 ? 

36. 7 times 10 are how many times 5 times 7 ? 

37. 8 times 8 are how many times 4 times 4 ? 

38. Bought 9 quarts of cranberries, at 10 cents a 
quart ; to pay for them gave raisins worth 15 cents a 
pound ; how many pounds did it take ? % 

39. Bought 9 yards of broadcloth at 8 dollars a 
yard, and paid for it with flour, at 12 dollars a barrel ; 
how many barrels did it take ? 

The Sign of Division is a short horizontal line with a dot 
above it and another below, -^-, which signifies divided by; thus, 
18 -f- 2 == 9 is read, 18 divided by 2 is equal to 9. 

40. 9 times 8 are how many times 24 -5- 2 ? 

41. 9 times 11 are how many times 33 -4- 3 ? 

42. 10 times 6 are how many times. 20 -r- 4? 
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43. 5 times 10 are how many times 45 -r- 9 ? 

44. 4 times 12 are how many times 42 -r- 7 ? 

45. 12 times 7 are how many times 24 -4- 6 ? 

46. 3 times 8 are how many times 54 -5- 9 ? 

47. Gave 12 oranges in exchange for 6 pine- 
apples, worth 10 cents apiece ; how much was each 
orange WQrth ? 

Analysis. — Since 1 pine-apple was worth 10 cents, 6 

pine-apples would be worth 6 times 10 cents, which are 60 

cents; and since 12 oranges were worth 60 cents, 1 orange 

would he worth one twelfth of 60 cents, which is 5 cents ; 

Therefore, fyc. 

48. Gave 6 cords of wood in exchange for 3 
buffalo-robes, at 12 dollars each ; how much was the 
wood worth a cord? 

49. Received 25 yards of broadcloth for 5 tons 
of hay, worth 10 dollars a ton ; how much did I 
pay a yard for the cloth ? 

50. One book contains 10 pages, with 30 lines 
on a page; but a second book, containing the same 
number of lines, has 15 pages ; how many lines 
to a page has the second book ? 

51. An orchard contains 8 rows of trees, and 
each row contains 12 trees ; if I should arrange 
the same number of trees in 6 equal rows, how 
many trees would each row contain ? 

52. How much butter, at 20 cents a pound, must 
be given for 8 yards of calico, at 15 cents a yard ? 

53. James bought 4 dozen of lead-pencils, at 
25 cents a dozen, and paid for them in apples, at 
10 cents a dozen; how many dozen of apples did 
the pencils cost ? 

54. Bought 15 yards of cloth, at 6 dollars a 
yard, and 4 yards more, at 5 dollars a yard, and 
paid for it with 11 loads of hay; how much was 
the hay worth a load? 
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55. A man can do a piece of work in 5 days, 
by working 8 hours a day ; how many hours a day 
must he work to do it in 4 days ? 

56. If a certain amount of provisions will last 8 
men 6 months, how long will it last 12 men ? 

57. If 9 men can build a wall in 5 days, how 
many men must be employed to build it in.3 days ? 

58. If it take 4 men. 8 days to do a piece of 
work, how long will it take 16 men to do it ? 

59. How many men in 8 days can do a piece of 
work which will require 16 men 2 days to do ? 

60. If one pine-apple is worth as. much as 2 
oranges, and one orange is worth as much as 3 
apples, how many apples are worth as much as £ 
pine-apples ? 

Analysis. — If 1 pine-apple is worth 2 oranges, and 1 
orange is worth 3 apples, then 2 oranges, or 1 pine-apple, 
will be worth 2 times 3 apples, which are 6 apples ; and if 
1 pine-apple is worth 6 apples, 4 pine-apples wiU be worth 
4 times 6 apples, which are 24 apples, 

61. If one horse is worth as much as 3 cows, 
and one cow is worth as much as 8 sheep, how many 
sheep are worth as much as 2 horses ? 

62. If one pound of sugar cost 3 times as much 
as a pound of flour, and a pound of flour cost 5 
cents, how many cents will 4 pounds of sugar cost ? 



LESSON XVIII. 

1. If 4 barrels of apples cost. 8 dollars, what 
cost 5 barrels ? 

Analysis. — If4t barrels of apples cost 8 dollars, 1 barrel 
will cost one fourth of 8 dollars, which is 2 dollars ; and if 
1 barrel of apples cost 2 dollars, 5 barrels will cost 5 times 2 
dollar 8, which are 10 dollars. 
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2. If 3 pounds of butter cost 36 cents, what 
cost 5 pounds ? 

3. When 10 cents are paid for 5 rolls of candy, 
how much must be paid for 6 rolls ? 

4. When 5 dollars will buy 15 yards of cloth, 
how many yards will 9 dollars buy ? 

5. If 4 tons of hay cost 40 dollars, what cost 3 
tons ? 

6. When 7 quarts of ftuit bring 35 cents, how 
much do 5 quarts bring ? 

7. If 24 brooms cost 6 dollars, how many 
brooms can be bought for 8 dollars ? 

8. If 8 bushels of wheat cost 16 dollars, how 
much will 7 bushels cost ? 

9. What will 9 quarts of milk cost, if 10 quarts 
cost 50 cents ? 

10. If a horse trot 36 miles in 6 hours, how 
many miles will he trot in 11 hours ? 

11. What will 12 yards of broadcloth cost, if 
15 yards cost 75 dollars ? 

12. If a man can earn 90 dollars in 9 weeks, 
how many dollars can he earn in 6 weeks ? 

13. If 3 pounds of cheese cost 30 cents, what 
will 6 pounds cost ? 

14. What cost 3 yards of cambric, if 6 yards 
cost 60 cents ? 

15. What cost 17 weeks' board, if 9 weeks' board 
cost 27 dollars ? 

16. What cost 4 tons of coal, at the rate of 10 
tons for 70 dollars ? 

17. When 56 cents are paid for 4 dozen of eggs, 
how much must be paid for 10 dozen ? 

18. If 28 cents will buy 4 quarts of berries, how 
many quarts will 35 cents buy ? 

Analysis. — If 4 quarts of berries cost 28 cents, 1 quart 
will cost one fourth of 28 cents, which is 7 cents ; and if 7 
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cents vritt buy 1 quart of berries, 35 cents will buy as many 
quarts as 7 cents are contained times in 35 cents, which are 
5. Therefore 5 quarts of berries can be bought for 35 cents, 
if A: quarts cost 28 cents. 

19. When 64 dollars are paid for 8 barrels of 
flour, how many barrels can be bought for 72 dollars? 

20. How many pounds of veal can be bought for 
96 cents, when 9 pounds cost 72 cents ? 

21. When 4 quarts t>f vinegar can be bought 
for 36 cents, how many quarts can be bought fof 
108 cents? 

22. When 7 yards of cotton cloth can be bought 
for 84 cents, how many yards can be bought for 
120 cents? 

23. If 4 dollars will buy 32 yards of cotton cloth, 
how many dollars will buy 40 yards ? 

24. If 4 cents buy 8 apples, how much will 20 
apples cost ? 

25. If 6 copies of a "book cost 8 dollars, how 
much will 12 copies cost? 

Analysis. — Ifft copies of a book cost 8 dollars, 12 cop- 
ies will cost as many times 8 dollars as 6 copies are con- 
tained times in 12 copies, which are 2 ; therefore 12 copies 
will cost 2 times 8 dollars, which are 1 6 dollars. 

26. If 3 hats cost 7 dollars, how much will 9 
hats cost ? 

27. When 6 cents will buy 5 apples, how many 
apples will 60 cents buy ? 

28. How many oranges can be bought for 63 
cents, at the rate of 4 for 9 cents ? 

29. If 4 cherries are worth as much as one plum, 
and 3 plums are worth as much as one peach, how 
many peaches are worth as much as 24 cherries ? 

Note. — Find, as in Example 60, Lesson XVII., that 1 peach 
is worth 12 cherries; then, if 12 cherries are worth 1 peach, 24 
cherries will be worth as many .peaches as 12 cherries are con- 
tained times in 24 cherries, which are 2. 
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30. If 2 bushels of oats axe worth 1 bushel of 
corn, and 2 bushels of com are worth 1 bushel of 
wheat, how many bushels of wheat are worth 20 
bushels of oats ? 

81. What will 19 pounds of chalk cost, if 13 
pounds cost 65 cents ? 

32. When wheat is sold at the rate of 6 bushels 
for 12 dollars, how many bushels must be given for 
4 cords of wood, at 5 dollars a cord ? 
' 33. If 8 dozen of eggs are sold for 96 cents, 
how many dozen will it take to buy 6 yards of 
gingham, at 18 cents a yard ? 

34. A steamboat can run 8 miles an hour down 
river, and only 6 miles an hour up river ; after 
running down river for 3 hours, how long will it be 
in. returning? 

35. A boat sailed up river for 10 hours, at the 
rate of 3 miles an hour, but returned over the same 
distance in 6 hours ; how fast did it sail down stream ? 

36. If 12 barrels of flour cost 84 dollars, what 
will 7 barrels cost ? 11 barrels ? 6 barrels ? 10 
barrels ? 9 barrels ? 

37. A man bought 12 bushels of wheat, at 2 
dollars a bushel, and 4 yards of cloth, at 3 dollars 
a yard, and' paid for them in work, at 9 dollars a 
week ; how many weeks did he work ? 

38. If you should buy 60 pears, at the rate of 4 
for 3 cents, and sell them at the rate of 5 for fc 
cents, how much would you make by the operation ? 

39. If 10 men can do a piece of work in 12 days, 
how many men must be employed to dp it in 15 days ? 

40. When 7 cords of wood can be bought for 56 
dollars, how many cords of wood can be bought for 
72 dollars ? 

41. If 9 men can dig a ditch in 8 days, how long 
will it take 12 men to dig it ? 

3 
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42. How many books, at 6 dimes each, will 9 
books, at 4 dimes each, pay for ? 

43. * A can travel at the rate of 5 miles an hour, 
and B 7 miles ; they set out from the same point, 
and in the same direction, but B starts after A has 
traveled 30 miles ; how long will it take B to 
overtake A? 

44. William can run 40 rods m 5 minutes, and 
Jason the same distance in 4 minutes ; how long 
will it take Jason to gain 30 rods on William ? 

45. Three men buy a horse, A paying 12 dol- 
lars, B twice as many lacking 4 dollars, and C twice 
as many as both of the others ; what would have 
been the cost to each if the expense had been shared 
equally ? 

46. If 3 cords of wood are worth 18 dollars, 
and 10 cords are given for 12 thousand of shingles, 
how much are the shingles a thousand ? 

47. How much rye, at 9 dimes a bushel, must 
be given for 27 bushels of buckwheat, at 3 dimes a 
bushel ? 

48. If 3 pounds of flour are worth 1 pound of 
sugar, and 6 pounds of sugar are worth 1 pound of 
tea, how many pounds of flour are worth 2 pounds 
of tea ? 

49. If 6 men can reap a field in 4 days, in how 
many days can 8 men reap it ? 

50. When 3 pounds of cheese cost as much as 
1 pound of butter, and 3 pounds of butter as much 
as 1 pound of tea, how many pounds of tea cost as 
much as 81 pounds of cheese ? 

51. If a cistern, capable of holding 60 gallons, 
has a pipe by which 10 gallons 6an nm into it in one 
hour, and another pipe by which 5 gallons can run 
out of it in the same time, when both pipes are 
running, in what time will the cistern be filled ? 
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LESSON XIX. 

Table of United States Monet. 

10 Mills make 1 Cent, marked c. 

10 Cents " 1 Dime, " d. 

10 Dimes, or 100 cents, " 1 Dollar, " $. 
10 Dollars " 1 Eagle, " E. 

Note. — Dollars and cents written together are separated by 
a point ( . ) ; thus, $ 4.50 is read 4 dollars 50 cents. 

Reduction is the process of changing a number into 
one of a different denomination, but of equal value. 

1. How many mills are there in 9 cents ? 

Analysis. Abbreviated Form. — Since in 1 cent 
there are 10 mills, in 9 cents there are 9 times 10 mills, 
which are 90 mills. 

2. How many cents are there in 80 mills ? 

Analysis. — As there is 1 cent in 10 mills, there are 
as many cents in 80 miUs as 10 mills are contained times in 
80 mills, which are 8. 

3. How many cents in 1 dime ? In 3 dimes ? In 
7 dimes ? In 11 dimes ? In 14 dimes ? 

4. How many dimes in 10 cents ? In 20 cents ? 
In 43 cents ? In 90 cents ? In 100 cents ? In 110 
cents ? In 150 cents ? 

Note. — In 43 cents there are 4 dimes, and 3 cents remaining. 

• 5. How many dimes in $ 1 ? In 1 3 ? In $ 7 ? 

6. How many dollars in 1 eagle ? In 2 eagles ? 
In 7 eagles ? In 11 eagles ? 

7. How many eagles in 10 dollars ? In 20 dol- 
lars ? In 70 dollars? In 120 dollars ? 

8. How many cents in $1 ? In f 2 ? In $5? 
In$9? 

9. How many dollars in 100 cents? In 200 
cents? In 700 cents? In 900 cents? 

10. At 5 mills a yard, how many cents will 20 
yards of tape cost ? 
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11. At 2 dimes a pound, how many dollars will 
30 pounds of spice cost ? 

12. When butter is 2 dimes a pound, how many 
pounds will $ 5 buy ? 

13. If 7 pounds of beef cost 70 cents, how many 
pounds can be bought for 1 eagle ? 

Note. — One dollar is equal to 6 New England shillings, to 8 
New York shillings, and to 5 Canada shillings. 

14. Bought 40 yards of cloth at 2 New York 
shillings a yard ; how many dollars did I pay ? 

15. Bought 24 packages of envelopes in Boston 
at the rate of 2 packages for a shilling ; how many 
dollars did they cost? 

16. If you could buy 24 apples for a Canada 
shilling, how many could you buy for a dollar ? 
How many for a Sew England shilling? How 
many for a New York shilling? 

Table of English Monet. 

4 Farthings (far. or qr.) make 1 Penny, marked d. 
12 Pence " 1 Shilling, " s. 

20 Shillings " 1 Pound, " £. 

Note. — A Sovereign is a gold coin whose value is one pound 
sterling. * 

1. How many farthings in 1 penny ? In 2 pence ? 
In 6 pence ? In 11 pence ? In 20 pence ? 

2. How many pence in 4 farthings ? In 12 far- 
things ? In 36 farthings ? In 48 farthings ? 

3. How many pence in 1 shilling? In 4 shil- 
lings ? In 7 shillings ? In 11 shillings ? 

4. How many shillings in 12 pence ? In 48 ' 
pence ? In 36 pence ? In 108 pence ? 

5. How many shillings in«£l? In £4? In £ 7 ? 
In £9? In £10? 

6. How many pounds in 20 shillings? In 40 
shillings? In 80 shillings ? In 120 shillings ? 
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7. How many ^ence in 5s. 6d. f In 8s. 9<L ? In 

10s. 3d. ? In 12s. 6d. ? 

Note. — In 5 shillings there are 60 pence, and 6 pence added 
make 66 pence. 

8. How many shillings in £2 6s. ? In £3 9s. ? 
In £Q 10s. ? In £10 8s. ? 

9. At 3d. a pound, how many shillings will 24 
pounds of rice cost ? 

10. At 5s. a yard, how many pounds will 16 
yards of carpeting cost ? 



LESSON XX. 

Table op Trot, or Mint Weight. 

24 Grains (gr.) make 1 Pennyweight, marked pwt or dwt. 
20 Pennyweights " 1 Ounce, " oz. 

12 Ounces " 1 Pound, " lb. 

* 

Note. — This weight is used in weighing gold, silver, and 
jewels. 

1. How many grains in 1 pennyweight? In 2 
pennyweights ? In 4 pennyweights ? . 

2. How many pennyweights in 24 grains ? In 48 
grains ? In 96 grains ? 

3. How many pennyweights in 1 ounce ? In 2 
ounces ? In 5 ounces ? 

4. How many ounces in 20 pennyweights ? In 
40 pennyweights ? In 100 pennyweights ? 

5. How many ounces in 1 pound ? In 2 pounds ? 
In 5 pounds ? In 9 pounds ? In 10 pounds ? In 
12 pounds ? 

6. How many pounds in 12 ounces? In 36 
ounces ? In 60 ounces ? In 144 ounces ? 

7. In 3oz. lOpwt. how many pennyweights ? 

8. In 61b. 7oz. how many ounces f 
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9. At 6 cents a pennyweight, what will 4oz. 
lOpwt. of silver cost ? 

10. At 9 dimes a pennyweight, what must be paid 
for loz. 5pwt. of gold ? 

Table op Avoibdupois Weight. 

16 Drams (dr.) make 1 Ounce, marked oz. 

16 Ounces " 1 Pound, « lb. 

25 Founds " 1 Quarter, " qr. 

4 Quarters, or 100 lbs. " 1 Hundred-weight, " cwt. 
20 Hundred-weight " 1 Ton, " T. 

Note. — This weight is used in weighing almost every kind of 
goods, and all metals except gold and silver. 

1. How many ounces in 1 pound ? In 2 pounds ? 
In 5 pounds ? In 10 pounds ? In 32 drams ? 

2. How many pcAmds in 16 ounces ? In 32 
ounces ? In 80 ounces ? In 96 ounces ? 

3. How many pounds in 1 quarter ? In 3 quar- 
ters ? In 5 quarters ? In 8 quarters ? 

4. How many quarters in 50 pounds ? In 75 
pounds ? In 100 pounds ? 

5. How many hundred-weight in 4 quarters ? In 
8 quarters ? In 16 quarters ? In 20 quarters ? 

6. . How many hundred-weight in 2 tons ? In 3 
tons ? In 5 tons ? In 6 tons ? 

7. How many tons in 20 hundred-weight? In 
40 hundred-weight ? . In 80 hundred-weight ? In 
60 hundred-weight ? 

8. What cost 4 hundred-weight of sugar, at 9 
cents a pound ? At 8 cents ? 

9. What cost 6 tons of bone-dust, at 2 dollars 
a hundred-weight ? 

10. How many pounds in lcwt. 2qr. 131b. ? 

11. How much will 2cwt. lqr. of beef cost, at 
10 cents a pound ? 

12. If 5 cwt. of guano cost 15 dollars, how much 
will 3 tons cost ? 



half? 
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LESSON XXI. 

Table of Linear, or Long Measure. 

12 Inches (in.) make 1 Foot, marked ft. 

3 Feet u 1 Yard, " yd. 

5£ Yards, or 16J feet, " 1 Rod or Pole, " rd. * 

40 Rods " 1 Furlong, " fur. 

8 Furlongs, or 320 rods, " 1 Mile, " m. 

3 Miles " 1 League, tt lea. 

69£ Miles (nearly) " 1 Degree, " deg. or \ 

360 Degrees " 1 Circle of the Earth. 

Note. — This measure is used in measuring distances in any 
direction. 

and 16 J are read, five and one half and sixteen and one 
69£ is read sixty-nine and one sixth. 

1. How many inches in 1 foot ? In 5 feet ? In 
7 feet ? In 10 feet ? In 12 fefct ? 

2. How many feet in 24 inches ? In 36 inches ? 

3. How many feet in 2 yards ? In 11 yards ? 
In 15 yards ? In 20 yards ? 

4. How many yards in 6 feet ? In 12 feet ? In 
18 feet ? In 24 feet ? 

5. How many rods in 1 furlong ? In 3 furlongs ? 
In 7 furlongs ? In 1 mile ? 

6. How many furlongs in 40 rods ? In 120 
rods ? In 160 rods ? 

7. How. many furlongs in 1 mile ? In 3 miles ? 
In 10 miles ? In 12 miles ? 

8. How many miles in 16 furlongs ? In 24 fur- 
longs ? In 40 furlongs ? In 96 furlongs ? 

9. How many miles in 3 leagues ? In 8 leagues ? 
In 12 leagues ? In 15 leagues ? 

10. How many leagues in 9 miles ? In 24 miles ? 
In 30 miles ? In 42 miles ? 

11. How many miles in 1 degree ? 

12. How many furlongs in 4 leagues? In 6 
leagues ? 
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13. If it take 5 minutes to travel 1 furlong, 
how long will it take to travel 1 mile ? 1 league ? 
2 leagues ? 

14. How many inches in 2yd. 2ft. 6in. ? In 1yd. 
2ft. 5in. ? 

Table of Cloth Measure. 

2J Inches (in.) make 1 Nail, marked na. 

4 Nails " 1 Quarter of a yard, " qr. 

4 Quarters " 1 Yard, " yd. 

3 Quarters " 1 Ell Flemish, " E. F. 

5 Quarters " 1 Ell English, « E. E. 

Note. — This measure is used in measuring cloth, and other 
articles sold by the yard or ell. 

2\ is read two and one fourth. 

. 1. How many nails in 2 quarters ? In 3 quar- 
ters ? In 5 quarters ? 

2. How many quarters in 12 nails? In 16 
nails ? In 20 nails ? In 24 nails ? 

3. How many quarters in 1 yard ? In 4 yards ? 
In 12 yards ? In 20 yards ? 

4. How many yards in 4 quarters ? In 20 
quarters ? In 80 quarters ? In 100 quarters ? 

5. How many quarters in 4 ells English ? In 8 
ells English ? In 12 ells English ? 

6. How many ells English in 20 quarters ? In 
60 quarters ? In 80 quarters ? 

7. What cost 10 yards of velvet, at $2 a quar- 
ter ? At $ 10 an ell English ? 

8. How many nails in 3yd. 3qr. lna. ? 

9. How many quarters in 5yd. 3qr. ? 

10. 23 quarters are equal to how many yards ? 

11. At 3 cents a nail, how much will 3 ells Eng- 
lish of cloth cost ? 

12. If 5 nails of cloth cost 25 cents, what cost 
5 yards ? 
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LESSON XXII. 

Table op Surface, or Square Measure. 

144 Square inches (sq. in.) make 1 Square foot, marked sq. ft 

9 Square feet 

80J Square yards 

40 Square rods 

4 Roods 
640 Acres 



1 Square yard, " . sq. yd. 
1 Square rod or pole, r. 
1 Rood, « R. 
lAcre, " A. 
1 Square mile, " sq. m. 



Note. — This measure is used in measuring surfaces of all 
kinds. 

1. How many square feet in 1 square yard ? 
In 3 square yards ? In 7 square yards ? In 6 
square yards ? In 9 square yards ? 

2. How many square yards in 9 square feet? 
In 36 square feet ? In 81 square feet ? 

3. How many square rods in 1 rood? In 3 
roods ? In 7 roods ? 

4. How many roods in 80 square rods ? In 120 
square rods ? In 160 square rods ? 

5. How many roods in 2 acres? In 6 acres? 
In 10 acres ? In 12* acres ? 

6. How many acres in 8 roods? In 24 roods? 
In 60 roods ? In 50 roods ? 

7. How many acres in 1 square mile ? 

8. How many square rods in a field 12 rods 
long and 9 rods wide ? 

9. At 5 dollars for 1 square rod, what cost 1 
acre of land ? 

10. In 1A. 2R. 20P. are how many square rods ? 

Table of Cubic, or Solid Measure. 

1728 Cubic inches (cu. in.) make 1 Cubic foot, marked cu. ft. 

27 « feet " 1 " yard, " cu. yd. 

40 " feet " 1 Ton, " T. 

16 " feet " 1 Cord foot, " c. ft. 

iJiS/fc,*} * 1 Cord of wood, « C. 

3* 
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Note. — Cubic measure is used in measuring such things as 
have length, breadth, and thickness ; as timber, stone, &c. 

1. How many cubic feet in 1 cubic yard ? In 
3 cubic yards ? In 4 cubic yards ? 

2. • How many cubic yards in 27 cubic feet ? In 
54 cubic feet ? In 81 cubic feet ? 

3. How many cubic 'feet in 2 tons of timber? 
In 3 tons of timber ? In 5 tons of timber ? 

4. How many tons in 80 cubic feet of timber ? 
In 120 cubic feet ? In 160 cubic feet ? 

5. How many cord feet in 2 cords of wood? 
In 5 cords ? In 9 cords ? 

6. How many cords in 16 cord feet? In 24 
cord feet ? In 80 cord feet ? 

7. How many cubic feet in 1 cord of wood ? 

8. What cogt 5 cords of wood, if 4 cord feet 
cost $3? 

9. What cost 2 tons 20 cubic feet of timber, at 
$ 1 for 4 cubic feet ? 



LESSON XXIII. 
Liquid, ob Wine Measure. 

4 Gills (gi.) make 1 Pint, marked pt. 

2 Pints " 1 Quart, " qt. 

4 Quarts « 1 Gallon, " gal. 

63 Gallons • " 1 Hogshead, " hhd. 

2 Hogsheads " 1 Pipe, " pi. 

2 Pipes " 1 Tun, " tun. 

Note. — This measure is used in measuring all kinds of liquid, 
except, in some places, beer, ale, porter, and milk. 

1. How many gills in 4 pints ? In 8 pints ? In 
12 pints ? In 15 pints ? 

2. How many pints in 8 gills ? In 16 gills ? In 
82 gills? In 36 gills? 
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3. How many pints in 4 quarts? In 6 quarts? 
In 9 quarts ? In 12 quarts ? 

4. How many quarts in 3 gallons? In 8 gal- 
lons ? In 12 gallons ? In 15 gallons ? 

5. How many gallons in 1 pipe ? 

6. How many hogsheads in 2 tuns ? In 6 tuns ? 

7. How many tuns in 8 hogsheads ? In 16 hogs- 
heads ? In 20 hogsheads ? 

8. Wh%fc cost 8 gallons of vinegar, at 5 cents a 
quart? At 10 cents? 

9. If 2 quarts of oil cost 48 cents, what cost 1 
quart ? 1 pint ? 1 gill ? 

10. If 2 gills of molasses cost 4 cents, how much 
will 1 gallon cost ? 

11. If 3 quarts of oil cost 60 cents, what cost 3 
gallons and 3 quarts ? 

12. How many gills in 2 quarts and 1 pint ? 

13. When 5 gallons of burning-fluid can be 
bought for 3 dollars, what cost 1 hogshead and 7 
gallons ? 

Table of Dry Measure. 
2 tints (pt.) make 1 Quart, marked qt. 



bu. 



8 Quarts " 1 Peck, " 

4 Pecks " 1 Bushel, " 

Note. - This measure is used in measuring grain, fruit, salt, 
coal, &c. 

1. How many pints in *4 quarts ? In 6 quarts ? 
In 10 quarts ? In 11 quarts ? 

2. How many quarts in 12 pints ? In 18 pints ? 
In 20 pints ? In 30 pints ? 

3. How many quarts in 4 pecks ? In 8 pecks ? 

4. How many pecks in 16 quarts ? ' In 32 quarts ? 
In 64 quarts ? In 40 quarts ? 

5. How many pecks in 4 bushels? In 5 bush- 
els? In 9 bushels? In 6 bushels? 
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6. How many bushels in 12 pecks ? In 32 pecks ? 
In 48 pecks ? In 50 pecks ? 

7. What costs 1 bushel of corn, at 3 cents a 
quart? At 2 cents? 

8. What cost 2 pecks of cherries, at 4 cents a 
pint? At 5 cents? 

9. How many quarts in 2 bushels ? In 3 bush- 
els ? In 10 bushels ? 

10. How many quarts in 2bu. 3pk. 4qt» ? 

11. If 3 pints of cherries cost 15 cents, what 
will 1 bushel cost ? 



LESSON XXIV. 
Table op Time. 



60 Seconds (sec.) make 


1 Minute, marked m. 


60 Minutes " 


1 Hour, " h. 


24 Hours " 


1 Day, " d. 


7 Days " 


1 Week, " w. 


865J Days, or 52 > u 
weeks, l^'days, J 


1 Julian Year, " y. 


12 Calendar months (mo.)" 


1 Year, 


100 Years '" 


1 Century. 



-Note. — This measure is applied to the various divisions and 
subdivisions into which time is divided. 

A common Year is one of 365 days, and a Leap Year is one 
Of 866 days. 

The following table will exhibit the names of the months, and 
the number of days in each. 

nr , (" 1st month, January, has 81 days. 

winter, s ^ „ February, " 28 « in Leap year 29. 

March, « 81 " 

Spring. •{ 4th " April, " 80 " 

May, " 81 M 

« 

u 
a 31 « 



2d 


u 


3d 


u 


4th 


a 


5th 


u 


6th 


u 


7th 


u 


8th 


u 



June, " 80 

Summer. ■{ 7th " July, " 81 
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f 9th month, September, has SO days. 
Autumn. 2 10th " October, « 31 " 

(11th " November, " 30 " 
Winter. 12th " December, " 31 " 

The number of days in each month may be readily remem- 
bered by the following lines : — 

* u Thirty days hath September, 

April, June, and November; 
And all the rest have thirty-one, 
Save February, which alone 
Hath twenty-eight; and this, in fine, 
One year in four hath twenty-nine." 

1. How many seconds in 2 minutes £ In 3 min- 
utes ? In 4 minutes ? 

2. How many minutes in 120 seconds ? 

3. How many minutes in 2 hours ? In 4 hours? 

4. How many hours in 2 days ? In 3 days ? 

5. How many days in 48 hours ? In 72 hours ? 

6. How many days in 4 weeks ? In 6 'weeks ? 
In .9 weeks ? In 10 weeks ? 

7. How many- weeks in 14 days ? In 56 days ? 
In 63 days ? In 84 days ? 

8. How many months in 6 years ? In 10 years ? 

9. If you can read 6 pages in 12 mihutes, «how 
many hours will it take you to read 10 times as 
many pages ? 

10. Charles is 8 years 3 months old, and John is 
7 years 10 months ; how many months older is 
Charles than John ? 

11. If a man can earft 60 dollars in 3 months, 
in how many months fan he earn 100 dollars ? 

12. If in 5 hours 3 pairs of shoes can be made, 
in how many days, of 10 hours each, can 24 pairs 
be made ? 

13. If a ship sails 5 miles an hour, how far will 
it sail in a week ? 

14.- If a man can earn 1 cent a minute, how 
much can he earn in a day, when he labors 8 hours 
a day? 



I 
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Miscellaneous Table. 


12 Units 


make 1 Dozen. 


12 Dozen 


u 


1 Gross. 


12 Gross 


u 


1 Great Gross. 


20 Units 


ct 


1 Score. 


24 Sheets of paper 


M 


1 Quire. 


20 Quires 


U 


1 Beam. 


56 Founds 


<< 


1 Bushel of Corn. 


60 Pounds 


U 


1 Bushel of Wheat. 


196 Pounds 


U 


1 Barrel of Flour. 


200 Pounds . 


u 


1 Barrel of Beef or Pork. 



1. How many units in 4 dozen ? In 8 dozen ? 

2. What cost 4 dozen peaches, at 2 cents apiece ? 

3. What cost 1 gross of writing-books, at 10 
cents each ? 

4. How many score in 60 ? In 80 ? In 100 ? 

5. What cost 12 score pounds of pork, at 10 
cents a pound ? 

6. What cost 1 gross of pens, at 5 cents a dozen ? 

7. What costs 1 ream of paper, at 10 cents a 
quire? At 12 cents? 

8. What costs 1 quire of paper, when 3 sheets 
can be bought for 2 cents ? 

9. At $ 11 a hundred-weight, what costs 1 barrel 
of beef? 3 barrels? 

10. Bought a barrel of pork at 12 cents a pound, 
and sold it at $15 a hundred-weight; how much 
was made by the sale ? 

11. Bought wheat at 3 cents a pound, and sold 
it at $ 2 a bushel ; how much was made on a bushel ?, 

12. Bought beef at $ 18 a barrel, and sold it at 
12 cents a pound ; how much was made on a 
barrel ? 

13. What costs 1 ream of paper, at 2 sheets for 
a cent ? 

14. How many score in 5 dozen ? In 10 dozen ? 
In 15 dozen? 
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LESSON XXV. 

A Fraction is an expression denoting one or more 
equal parts of a unit. 

1. When any thing or number is divided into two 
equal parts, what is each one of those parts called ? 

Ans. One half. 

2. How many halves in a whole one ? 

3. What is meant by a half of anything ? 

4. How many halves are there in 2 ? 

Analysis. — Since in 1 there are 2 halves, in 2 there 
are 2 times 2 halves, which are 4 halves. 

5 How many halves are there in 4 ? In 5 ? In 
10? In 30? In 50? 

6. How many halves in 2 and 1 half? 
Ans. 5 halves. 

7. How many halves in 3 ? In 4 and 1 half? In 
9 and 1 half? In 11 and llialf? In 12 and 1 half ? 

8. How many whole ones are there in 2 halves ? 
In 6 halves ? 

Analysis. — Since there is 1 whole one in 2 halves, 
there are as ynany whole ones in 6 halves as 2 halves are 
contained times in 6 halves, which are 3. 

9. How many whole ones are there in 8 halves ? 
In 24 halves'? In 30 halves ? In 50 halves ? . 

10. How many whole ones in 21 halves ? 
Ans. 10 whole ones, and one half remaining. 

11. How many whole ones in 60 halves ? In 61 
halves ? In 45 halves ? In 27 halves ? 

12. When any thing or number is divided into 
three equal parts, what is each one of those parts 
called? 

Ans. One third. 

13. What are two of those equal parts called ? 
Ans. Two thirds. 

14. How many thirds in a whole one ? 
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15. What is meant by' one third of anything? 
By two thirds ? 

16. How many thirds are there in 2 ? In 3 ? 
In 6? In 9? In 10 ? 

17. How many thirds in 2 and 1 third? In 4 
and 2 thirds ? In 11 and 1 third ? 

18. How many whole ones in 6 thirds ? In 7 
thirds ? In 19 thirds ? In 21 thirds ? In 23 thirds ? 

19. If an apple be divided into 4 equal parts, 
what is one of those parts called? 

Ans. One fourth, or one quarter. 

20. What are two of those parts called ? What 
are three of those parts called ? 

21. How many fourths in a whole one ? 

22. What is meant by a fourth of anything? 
By two fourths ? By three fourths ? 

23. How many fourths in 2 ? In 3 and 1 fourth ? 
In 5 ? In 6 and 3 fourths ? In 8 ? 

24. How many whole ones in 8 fourths ? In 9 
fourths ? In 12 fourths ? In 18 fourths ? In 20 
fourths ? In 31 fourths ? 

25. What is meant by 1 fifth of anything ? By 
2 fifths? By 3 fifths? By 4 fifths? 

26. How many fifths in a whole one ? In 5 whole 
ones ? In 8 whole ones ? 

27-. How many sixths in a whole one ? In 3 ? 
In 2? In 10? In 11? 

28. What is meant by.l sixth of anything ? By 
2 sixths ? By 5 sixths ? 

29. How many whole ones in 18 sixths ? In 17 
sixths? In 30 sixths? In 37 sixths? In73sixAs? 

30. How many sevenths in a whole one ? 

31. What is meant by 1 seventh of anything? 
By 2 sevenths ? By 4 sevenths ? By 6 sevenths ? 

32. How many whole ones in 14 sevenths ? In 
17 sevenths ? In 21 sevenths ? In 39 sevenths ? 
In 68 sevenths ? In 84 sevenths ? 
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33. What is meant by 1 eighth of anything? 
By 3 eighths ? By 5 eighths ? 

34. How many ninths in a whole one ? How 
many tenths ? How many elevenths ? 

35. In 5 whole ones how many tenths? How 
many elevenths ? How many twelfths ? 

36. How many whole ones in 24 eighths? In 
24 twelfths ? In 72 ninths ? In 53 tenths ? 

37. What is meant by 1 twenty-second ? 

38. If anything is divided into 31 equal parts, 
what is each one of those parts called ? 

39. When an orange is worth 4 cents, what is 
1 half of it worth ? 

Analysis. — Since 1 orange is worth 4 cents, 1 half 
of it is worth 1 half of 4 cents, which is 2 cents. 

40. If a pine-apple is worth 9 cents, what is 1 
third, of it worth ? 

41. If a bushel of apples is worth 50 cfents, what 
is 1 fifth of a bushel worth ? 

42. When 8 dollars are paid for a ton of coal, 
what must be paid for 1 fourth of a ton ? 

43. What must be paid for 1 tenth of a vessel 
worth 60 eagles ? 

44. When a cord of wood costs $ 6, what does 1 
third of a cord cost ? 2 thirds of a cord ? 

Analysis. — Since 1 cord costs $ 6, 1 third of a cord 
costs 1 third of $ 6, which is $ 2 ; and since 1 third of a 
cord costs $ 2, 2 thirds of a cord cost 2 times $ 2, or $ 4. 

45. If a barrel of sugar is worth $ 18, what is 1 
third of a barrel worth ? 2 thirds of a barrel ? 

46. If a bushel of corn cost 60 cents, what will 1 
fourth of a bushel cost ? 2 fourths ? 3 fourths ? 

47. If a man can earn $42 in a month, how 
many dollars can he earn in 1 seventh of a month ? 
In 2 sevenths ? In 4 sevenths ? In 6 sevenths ? 
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«. 


Harriet had 40 pins, and 


gave Maria 2 fifths 


of them ; how many did she give 


her? 


Analysis. 1 fiflA of 40 pint i 


j 8 pins, and 2 ffiht 
1G pint. Therefore 2 


of 40 


pins are 2 times 8 pin*, or 


Jift/u of 40 pins are 16 pint. 




49. 


What is 5 sixths of 30 ? 


Of 72 ? 


50. 


What is 7 eighths of 56 ? 


Of 80? 


61. 


What is 5 twelfths of 60 


1 Of 84? 


62. 


If 1 half of an orange is 


worth 2 cents, what 


is the whole orange worth ? 




Analtsis. — If 1 half of an orange is worth 2 cetttt, 2 


halves, 


or t/ie ichole orange, is worth 2 times 2 cents, or i 


cents. 






53. 


If 1 third of an orange is worth 


what i 


s the whole of it worth ? 




54. 


If 1 fourth of a pound 


of beef is worth 3 


cents, 


what is a pound worth ? 




55. 


If 1 sixth of a. i 


worth 10 


cents. 


what is a bushel «■■ 




56. 


If 1 twelM ■ 




is tho whole veadj 




57. 






what 






\tm 






-im 






is '■ 
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61. 3 is 1 half of what number ? 

Analysis. — Since 1 half of some number is 3, 2 halves, 
or ike number itself, is 2 times 3, or 6. Therefore 8 w 1 
half of 6. 

62. 7 is 1 seventh of what number ? 

63. 12 is 1 ninth of what number ? 

64. 4 is 2 thirds of what number ? 

Analysis. — Since 2 thirds of some number is 4, 1 third 
of that number is 1 half of 4, or 2 ; and 3 thirds, or the num- 
ber itself it 3 times 2, or 6. Therefore 4 t« 2 ttmb a/6. 

65. 8 is 4 sevenths of what number ? 

66. 10 is 5 twelfths of what number ? 



LESSON XXVI 



! is worth 2 cents, what part of the 



equals 2. 

Of 7? 



1. If a r __ 
pear is worth 1 cent? 

2. 1 is what part of 2 ? 
Aifs. 1 it I half of 2 ; became 1 taken 2 times 

3. 1 is what part of 4 ? Of 3! Of 8? 
Of 10 1. Of 9 ? Of 13 ? Of 21 ? 

1 cent is what part of cents : Of 5 cents ? 
X 20 cents t Of 25 cents ? 
mart of 6? 
K^ of C ; because 3 is contained in 6 

what part of 10 apples ? Of 15 
ilcs ? Of 20 apples ? 
rt of 21 ? Of 04 ? Of 66 ? 
■ »1 is 8? 5? 6? 10? 2? 

■Klrtof 12? 

I 
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10. If a barrel of flour costs $ 10, what part of a 

barrel will cost $ 2 ? 

Analysis. — If $10 byy 1 barrel of flour, $2 will buy 
the same part of a barrel that $ 2 is of $ 10, or 1 fifth. 

11. If 12 cherries cost 1 cent, what will 4 cher- 
ries be worth ? 

12. When a pound of spice can be bought for 
24 cents, what part of a pound can be bought for 
4 cents? 

13. If $ 14 will buy a barrel of beef, what part 
of a barrel will $ 2 buy ? $ 7 ? 

14. If 3 bushels of cranberries cost $12, what 
part of $ 16 will 1 bushel cost ? 

15. When 5 quarts of cherries can be bought for 
35 cents, what part of 21 cents will 1 quart cost ? 

16. If an orange be worth 3 cents, how much of 
it is worth 1 cent ? 2 cents ? 

Analysis. — If 3 cents buy 1 orange, 1 cent will buy 1 
third of an orange ; and if 1 cent buy 1 third of an orange, 
2 cents wiU buy 2 times 1 third, or 2 thirds, of an orange. 

17. If 4 dimes will purchase a yard of flannel, 
what part of a yard will 1 dime purchase ? 3 dimes ? 

18. At the rate of $6 a cord, how much wood 
can be bought for $ 5 ? 

19. If 11 pea-nuts are worth 1 cent, how much 
are 3 pea-nuts worth ? 

20. 3 is what part of 4 ? 

Analysis. — 1 is 1 fourth of 4, and 3 is' 3 times 1 fourth, 
or 3 fourths, of 4. 

21. 5 is what part of 6? Of 8? Of 12? Of 9? 

22. What part of 5 is 3 ? 2? 4? 

23. What part of 17 is 5 ? 7 ? 4 ? 11 ? 

24. 7 is what part of 8 ? Of 10? Of 16? Of 20? 

25. 3 apples are what part of 7 apples ? Of 10 
apples ? Of 11 apples ? Of 22 apples f 
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26. 8 are how many times 3 ? 

Analysis. — 8 are 2 times 3, with a remainder of 2, which 
is 2 thirds of 3. Therefore 8 are 2 £tme£ 3 a»rf 2 Jfttnfr 
o/3. 

27. 7 are how many times 2 ? 3 ? 4 ? 

28. How many times is 2 contained in 13 ? In 
25? In 17? In 19? In 21? 

29. How many times is 3 contained in 4 ? In 8 ? 
In 16? In 20? In 25? In 38? 

30. How many times 4 in 5 ? In 10 ? In 15 ? 

31. How many times 5 in 8? In 9? In 11? 
In 29? In 31? In 47? In 49? 

32. How many times 6 in 7 ? In 15 ? In 35 ? 

33. How. many times 7 in 17 ? In 46 ? In 78 ? 

34. At $ 9 a barrel, how many barrels of flour 
can be bought for $ 64 ? Ans. 7 and 1 ninth barrels. 

35. At 8 cents a pound, how many pounds of 
rice can be bought for 78 cents ? 

36. In how long a time will a ship sail 93 miles, 
at the rate of 10 miles an hour ? 

37. If 11 pea-nuts cost 1 cent, how much will 100 
pea-nuts cost? 

38. If strawberries are 6 cents a pint, how many 
quarts can be bought for 62 cents ? " 

39. H6w many dozen in 105 ? In 111 ? 

40. 2 times 2, and 1 half of 2, are how many ? 

Solution. — 2 times 2 are 4, and 1 half of 2 is 1, 
which added to 4 makes 5. 

41. 2 times 3, and 1 third of 3, are how many? 

42. 10 times 5, and 1 fifth of 5, are how many ? 

43. 6 times 7, and 1 seventh of 7, are how many ? 

44. 4 times 12, and 7 twelfths of 12, are how 
many ? 

Solution. — 4 times 12 are 48; 1 twelfth of 12 is 1, 
and 7 twelfths are 7 times 1, which are 7; 48 and 7 
are 55. 
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45. 5 times 3, and 2 thirds of 3, are how many ? 

46. 5 times 9, and 5 ninths of 9, are how many ? 

47. 10 times 10, and 9 tenths of 10, are how 
many ? 

48. What is 1 third of 2 ? 

Analysis. 1 third oflisl third, and 1 third of 2 is 2 
times 1 third, which are 2 thirds. 

Note. — When no other denomination is expressed or implied, 
2 thirds is understood to mean 2 thirds of 1. 

49. What is 1 fifth of 3? Of 4? Of 2? 

50. What is 1 tenth of 3 ? Of 2 ? Of 4 ? Of 
7? Of 9? Of 5? Of 6? Of 8? 

51. What is 1 seventh of 5 apples ? 
Ans. 5 sevenths of an apple. 

52. What is 1 ninth of 4 oranges ? Of 7 oranges ? 
Of 8 oranges ? Of 5 oranges ? 

53. If 5 copies of a book are worth 4 dollars, 
what is 1 copy worth ? 

54. If 6 yards of cloth are worth $ 5, what part 
of a dollar is 1 yard worth ? 

55. When 15 cents will buy 4 yards of ribbon, 
what part of a yard will 1 cent buy ? 

56. When 4 barrels of flour cost $ 29, what part 
of a barrel can be bought for $ 1 ? 

57. What is 1 third of 5 ? 

Analysis. 1 third of 5 is 1, with a remainder of 2, and 
1 third of 2 is 2 thirds. Therefore 1 third of 5 is 1 and 2 
thirds. 

58. What is 1 half of 3 ? Of 5 ? Of 7 ? Of 
11? Of 19? Of 23? Of 31? 

59. What is 1 third of 4 ? Of 7? Of 10? Of 
11? Of 17? Of 22? Of 26? 

60. What is 1 fourth of 21 ? Of 25 ? Of 30 ? 
Of 35? Of 42? Of 47? 
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61. What is 1 eighth of 21 apples ? 
Ans. 2 apples and 5 eighths of an apple. 

62. What is 1 tenth of 13 oranges? Of 24 
oranges ? Of 73 oranges ? • 

63. 5 is 2 times what number ? 

Analysis. — If 2 times some number is 5, once that 
number, or the number itself is 1 half of 5, which is 2 and 

1 half 

64. 11 is 2 times what number ? 3 times ? 4 
times ? 5 times ? 

65. 23 is 8 times what number ? 5 times ? 4 
times ? 7 times ? 6 times ? 

66. 25 nuts are 12 times what number of nuts ? 

67. How can you divide 3 apples equally between 

2 persons ? 

68. If 9 pounds of meat are worth 95 cents, what 
is 1 pound worth ? 

69. Aj; $ 7 a yard, what costs 1 sixth of a yard 
of broadcloth ? 

70. If 1 man can do a piece of work in 20 days, 
in how many days can 3 men do it ? 
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1. 8 is 1 fourth of what number ? 

2. 8 is 1 third of what number ? 

3. 7 is 1 fifth of what number ? 

4. 9 is 1 fourth of what number ? 

5. 12 is 1 third of what number ? 

6. 15 is 1 sixth of what number ? 

7. 18 is 1 tenth of what number ? 

8. 6 is 3 fourths of what number ? 

9. 12 is 2 fifths of what number ? 
10. 8 is 4 fifths of what number ? 
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11. 9 is 3 sixths of what number ? 

12. 10 is 5 eighths of what number? 

13. 16 is 4 ninths of what number ? 

14. 18 is # 9 tenths of what number ? 

15. 20 is* 4 fifths of what number ? 

16. 24 is 6 eighths of what number ? 

17. 30 is 3 elevenths of what number ? 

18. 14 is 7 eighths of how many times 4? 

19. 9 is 3 fourths of how many times 6 ? 

20. 10 is 5 sixths of how many times 4 ? 

21. 24 is 3 ninths of how many times 12 ? 

22. 20 is 4 fifths of how many times 5 ? 

23. 24 is 4 fifths of how many times 10 ? 

24. 18 is 3 ninths of how many times 6 ? 

25. 30 is 3 fifths of how many times 10 ? 

26. 28 is 4 sevenths of how many times 7? 

27. 24 is 4 twelfths of how many times 9 ? 

28. 15 is 1 fourth of 5 times what number ? 

29. 18 is 1 third of 6 times what number ? 

30. 12 is 1 sixth of 8 times what number ? 

31. 22 is 1 half of 11 times what number ? 

32. 30 is 1 third of 15 times what number ? 

33. 16 is 2 sevenths of 8 times what number ? 

34. 9 is 3 ninths of 9 times what number ? 

35. 36 is 6 tenths of 20 times what number ? 

36. 5 eighths of 32 are how many times 5 ? 

37. 6 eighths of 48 are how many times 12 ? 

38. 7 ninths of 54 are how many times 6 ? 

39. 4 tenths of 70 are how many times 7 ? 

40. 3 elevenths of 44 are how many times 6 ? 

41. 5 twelfths of 84 are how many times 7 ? 

42. 8 sevenths of 63 are how many times 8 ? 

43. 4 times 3, and 2 thirds of 3, are how many ? 

44. 5 times 4, and 3 fourths of 4, are how many ? 

45. 7 times 6, and 4 sixths of 6, are how many ? 

46. 8 times 4, and 3 fourths of 4, are how many ? 
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47. 5 times 7, and 4 sevenths of 7, are how many ? 

48. • 9 times 8, and 7 eighths of 8, are how many ? 

49. 6 times 9, and 5 ninths of 9, are how many ? 

50. 5 times 9, and 3 ninths of 9, are how many ? 

51. 8 times 10, and 9 tenths of 10, are how many 
times 9 ? How many times 11 ? 

52. 7 times 7, and 5 sevenths of 7, are how many 
times 6 ? How many times 8 ? 

53. 9 times 12, less 11 twelfths of 12, are how 
many times 10 ? How many times 9 ? 

54. 10 times 11, less 7 elevenths of 11, are how 
many times 8 ? How many times 12 ? 

55. 2 thirds of 9 is 1 fourth of what number ? 

56. 3 fourths of 12 is 1 third of what number ? 

57. 4 fifths of 15 is 3 fifths of what number ? 

58. 5 ninths of 36 is 2 fifths of how many times 
10 ? How many times 25 ? 

59. 4 tenths of 30 is 2 thirds of how many times 
3 ? How many times 9 ? 

60. 5 sixths of 18 is 3 fifths of how many times 
5 ? How many times 4 ? 

61. 6 tenths of 20 is 1 seventh of what number ? 

62. 5 twelfths of 60 is how many times 1 sixth 
of 30 ? How many times 1 half of 10 ? 

63. If 5 is 1 sixth of some number, what is 1 
tenth of the same number ? 

64. If 8 is 1 fifth of some number, what is 3 
fourths of the same> number ? 

65. If 18 is 6 sevenths of some number, what is 
2 thirds of the same number ? 

66. If 20 is 4 ninths of some number, what is 3 
fifths of the same number ? 

67. If 24 is 8 tenths of some number, what is 
5 sixths of the same number ? 

68. 12 times 8, and 4 eighths of 8, are 11 times 
what number ? 
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LESSON XXVIII. 

1. If a melon costs 8 cents, what will 1 fourth of 
a melon cost ? 

2. At $ 5 a yard, what will 1 fifth of a yard cost ? 

3. At $ 6 a ton, what will 7 sixths of a ton cost ? 

4. • At $ 12 a barrel, what will 1 barrel and 1 sixth 
of a barrel of flour cost ? 

5. When a man is working for $ 15 a week, how 
much does he earn in 2 weeks and 1 fifth of a 
week ? 

Analysis. — If in 1 week a man earn $15, in 2 weeks 
he will earn 2 times $ 15, which are $ 30, and in 1 fifth of 
a week he will earn 1 fifth of $ 15, which is $ 3 ; $ 3 added 
to $ 30 make % 33. Therefore, in 2 weeks and 1 fifth of a 
week, at the rate of $ 15 a week, a man will earn $ 33. 

6. At 16 cents a pound, what cost 3 pounds and 
3 fourths of a pound of sugar ? 

7. At $ 8 a cord, what cost 4 cords and 3 fourths 
of a cord of wood ? 

8. At 6 dimes a bushel, what cost 10 bushels and 
2 thirds of a bushel of corn ? 

9. A teacher, being asked how many scholars he 
had, replied that the smallest number that ever had 
been present was 18, which was just 3 ninths of his 
whole number ; how many had he ? 

10. Sold a horse for % 150, which was 5 thirds of 
what he cost ; what did he cost ? . 

11. I have $ 4, which is 1 fifth of what I divided 
among 10 men ; how much did each receive ? 

12. William has 63 cents in his pocket, which is 
9 fifths of what he has in his money-box ; how much 
has he in his money-box ? 

13. A boy, being asked how many chickens he 
had, answered that his largest brood contained 20, 
which was 4 fifths of the whole number, and the 
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whole number was 5 times as many as he had in the 
smallest brood; how many had he, and how many 
were there in the smallest brood ? 

14. A farmer had 42 sheep, and sold 5 sevenths 
of them to 5 of his neighbors, each receiving an 
equal number ; how many did each receive ? 

15. I had 24 cherries, but have divided 5 sixths 
of them equally aqiong 10 children ; how many does 
each receive? 

16. A gentleman had 36 pears, and gave 1 sixth 
of them to Frank, and divided the remainder equally 
among his 5 brothers ; how many did Frank receive 
more than each of his brothers ? 

IT. At 10 cents a pound, what cost 20 pounds 
and 3 tenths of a pound of raisins ? 

18. At 18 cents a pound, what cost 8 pounds 
and 5 ninths of a pound of butter ? 

19. Henry gave $ 5 for a vest, which was just 1 
half of 4 times as much as he gave for a hat ; how 
much did he give for the hat ? 

20. What cost 5 barrels of flour, if 1 tenth of a 
barrel cost 9 dimes ? 

21. John has 20 cents, which is 4 fifths of 5 times 
as many as Joseph has ; how many has Joseph ? 

22. Emma is 12 years old, and 7 sixths of her age 
is just 7 eighths of her sister's age ± what is her 
sister's age? 

23. A pier of a certain bridge stands 10 feet in 
the water, which is 2 fifths of the height of the pier, 
lacking 5 feet ; what is the height of the pier ? 

24. Bought 4 pounds and 3 fourths of a pound 
of rice at 8 cents a pound, and paid for it with ber- 
ries at 5 cents a quart ; how many quarts did it 
take ? 

25. Bought a watch for $ 40, and a chain for $ 5 
more than 2 fifths the cost of the watch; what did 
both cost? 
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26. Sold a hogshead of molasses for $ 36, which 
was 9 eighths of what it cost ; what did it cost ? 

27. A farmer has 6 cows, and 2 thirds of the 
number of cows is equal to 1 fourth of the number 
of his sheep ; how many sheep has he ? . 

28. Four boys wished their father to divide 50 
cents equally among them. " No," said he ; " but I 
will give you 4 fifths of it, and 1 half of the remain- 
ing fifth to the one that will tell how to divide it " ; 
how much would the one who could tell receive? 

29. If 6 pounds of sugar cost 96 cents, what cost 
5 eighths of a pound ? 

30. A man, wishing to draw the water from a 
well containing 120 gallons, found that while he 
could draw out 12 gallons in a minute, 2 thirds as 
many gallons would run in during the same time ; 
how long would it take him to exhaust the well ? 

31. Bought 9 yards of broadcloth for $ 36, which 
was 4 fifths of its real value ; what was its real value 
per yard ? 

32. James, in reciting, had given in one day 8 
imperfect answers, and 3 fourths of the imperfect 
answers were just 2 thirds of the number of perfect 
answers ; how many perfect answers had he given ? 

33. In a small basket there are 12 pears, and 2 
thirds of these are 2 sixths of the number in a large 
basket; if the whole be divided equally among 4 
boys, how many will each receive ? 

34. If # 10 copies of a book cost $ 12, what will 5 
copies cost ? (See Appendix, Les. XVIII. Ex. 25.) 

35. When 8 cents will buy 12 apples, how many 
apples will 2 cents buy ? 

36. If 9 hats cost $24, how many hats can be 
bought for $ 8 ? 

37. If 13 pounds of veal cost 91 cents, what part 
of 42 cents will 2 pounds cost ? 
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38. Bought a horse for 120 dollars, and sold him 
at 1 sixth more than he cost ; for how much was he 
sold? 

39. James has 48 apples, anjl his brother has 3 
fourths as many ; how many has his brother ? 

40. Bought a horse for $ 160, and a wagon for $5 
more than 3 fourths the cost of the horse ; what was 
the cost of the wagon ? 

41. When 35 cents will buy a pound of butter, 
how many cents will buy 3 sevenths of a pound? 
5 sevenths of a pound ? 

42. A boy at recitation having answered 4 ques- 
tions wrong, found the number to be just 2 sevenths 
of all the questions asked ; how many were asked ? 

43. If a piece of land is worth $ 75, how many 
times $ 5 is 1 fifth of it worth ? 

44. Edward has 48 walnuts, and Alfred has 5 
eighths as many ; how many has Alfred ? 

45. What cost 3 tenths of a ton of hay, at 7 
dimes a hundred-weight ? 

46. William earns 63 cents a day, and John 10 
ninths as mfeny and 5 cents more ; how many cents 
does John earn? 

47. What cost 2 ninths of a hogshead of molasses, 
at 10 cents a quart ? 

48. What cost 5 twelfths of a gross of writing- 
books, at 10 cents a book ? 

49. If 2 thirds of a pound of sugar cost 8 cents, 
what will 3 fourths of a pound cost ? 

50. Robert, having $ 60 to spend, paid 1 twelfth 
of it for a hat, 2 fifths for a suit of clothes, and 3 
tenths for tuition ; how much had he left ? 

51. Frank had 2 bags filled with nuts, and his 
brother wished to buy 1 of the bags. " William," 
said Frank, " I have 9 quarts in the smaller bag, and 
2 thirds of that number is just 1 half the number of 
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quarts in the larger bag ; and if you will tell me 
the number of quarts in the larger bag,- 1 will give 
them to you ; how many were there in both bags ? 

52. A certain school is divided into three classes ; 
in the first class there are 54 pupils, which are 9 
tenths of the number in the second class, and the 
number in the second class is equal to 6 fifths of 2 
times the number in the third class ; how many are 
there in each of the classes ? 
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Such expressions as one half, one third, two thirds, &c, 
may be represented by figures, thus : 

£, one half. £ , three fifths. 

J, one third. . £, four fifths. 

|, two thirds. |, one sixth. 

J, one fourth. |, five sixths. 

|, two fourths. f , three sevenths. 

|, three fourths. $, nine eighths. 

£, one fifth. -JJ, eleven twelfths. 

|, two fifths. '^|, thirteen nineteenths. 

The figure or figures above the short horizontal line are 
called the numerator of the fraction, and the figure or 
figures below the line are called the denominator. 

The denominator shows into how many equal parts a 
unit has been divided, and the numerator shows how many 
of these equal parts have been taken. The numerator and 
denominator are called the terms of the fraction. 

When the numerator is less than the denominator, the 
fraction is called a proper fraction ; when the numerator 
is equal to or larger than the denominator, the fraction is 
called an improper fraction. A fraction with a whole 
number is called a mixed number. 
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I. What kind of a fraction is J ? What is the 
2 called ? What does it show ? 

^ 2. Into how many equal parts is the unit divided, 
to give the fraction J ? How many of these equal 
parts are taken ? 

3. What kind of a fraction is £ ? Why? 

4. In the fraction § , what is the 2 called ? What 
does it show ? 

5. In the fraction fa what is the 9 called ? Into 
how many equal parts does it show the thing to be 
divided ? 

6. What kind of a fraction is 4 ? Why ? 

7. In the % fraction f, what does the 7 show? 
What does the 8 show ? 

8. What is the expression 5 T 2 T called ? Why ? 

Note. 5^ is read five and two elevenths. 

9. Into how many equal parts is the unit divided 
to give the fraction £ ? How many of the parts are 
taken ? 

10. How can you find | of anything ? 

II. How can you.find | of anything ? 

12. In 12 how many fourths ? 
Note. — For forms of Analysis, see Lesson XXV. 

13. Reduce 15 to thirds. To fifths. 

14. How can you reduce a whole number to a 
fraction having any given denominator ? 

15. How many times £ in 5 ? In 16 ? 

16. How many times £ in 7 ? In 10 ? 

17. How many times \ in 9 ? In 12 ? 

18. In 6| how many thirds ? 

19. Reduce 7f to an improper fraction. 

Note. — That is, change 7 and 2 fifths to fifths. 

20. Reduce 9| to an improper fraction. 
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21. Express 12| by an improper fraction. 

22. Express 18^ by an improper fraction. 

23. Express 11^ by an improper fraction. 

24. How do you change a mixed number to an 
improper fraction ? 

25. How many times 1 in £ ? In J^ ? 

26. How many times 1 in f f ? In ^f ? 

27. How many times 1 in ££ ? In ff ? 

28. How many times 1 in -^ ? In ^ ? 

29. How many times 1 in *£&■ ? In f § ? 

30. How many times 1 in Xffi ? In f£ ? 

31. How many times 1 in $£- ? In ^- ? 

32. How many times 1 in ^ ? In -4* ? 

33. How many times 1 in ^ ? In Gg- ? 

34. How many times 1 in ^ ? In \± ? 

35. How many times 1 in ^^ ? In ^ ? 

36. Reduce ^- to an equivalent whole number. 
87. Reduce £ to an equivalent mixed number. 

38. Reduce -^ to an equivalent mixed number. 

39. Reduce -^ to an equivalent mixed number. 

40. Reduce %£■ to an equivalent mixed number. 

41. Reduce £f to an equivalent whole number. 

42. Reduce :L ^ to an equivalent whole number. 

43. Reduce *££- to an equivalent whole number. 

44. Express -|£ by an equivalent whole number. 

45. Express -^^ by an equivalent mixed number. 

46. Express -^- by an equivalent mixed number. 

47. Express -^p- by an equivalent mixed number. 

48. Express J^JL by an equivalent mixed number. 

49. Express J^jf by an equivalent mixed number. 

50. How do you reduce an improper fraction to 
an equivalent whole or mixed number ? 
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51. Reduce | to thirds. 

Analysis. — Since 1 is equal to £ , £ of 1 is equal to -J of 
•$, which is § ; and if £ are e<?wa/ to £, £ are e^wa/ to as 
many thirds as 2 sixths are contained times in 4 sixths, 
which are 2. Therefore £ = §. 

Note. — It will be seen that the same result can be reached 
more readily by dividing both terms of the fraction by 2. Divid- 
ing the numerator and denominator of a fraction by the same 
number does not alter the value of the fraction, 

52. Reduce fa to sixths. To fourths. 

Note. — A fraction is said to be reduced to lower terms when 
it is changed to an equivalent fraction having smaller terms. 
A fraction is in iU lowest terms when no number greater than 1 
will divide both its numerator and denominator, without a re- 
mainder. 

53. Reduce fa to its lowest terms. 

54. How many fifths in fa ? In ^ ? 

55. Reduce -fy to sixths. To its lowest terms. 

56. Reduce -jf and JJ to sixths. To their lowest 
terms. ^ 

57. How many thirds in ^ ? InJ#? 

58. Reduce fa and fa to their lowest terms. 

59. Reduce $■ and \% to ninths. 

60. Reduce fa and fa to their lowest terms. 

61. Reduce fa and || to their lowest terms. 

62. Reduce §£ and f J to their lowest terms. 

63. Reduce || and |-| to their lowest terms. 

64. Reduce |$ and fafa to their lowest terms. 

65. Reduce f # and -£fa to their lowest terms. 

66. Reduce |£ and || to their lowest terms. 

67. When is a fraction in its lowest terms ? 

68. How do you reduce a fraction to its lowest 
terms ? 

69. Why is the value of a fraction not changed 
by reducing it to its lowest terms ? 

4* » 
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70. Reduce I to sixths. 

Analysis. — Since 1 is equal to %,%of\ is equal to % of 
f , which is $ ; and if £ is equal to f , | are equal to 2 times 
| , which are £. Therefore § = f . 

Note. — It will be seen that the same result may also be 
reached by multiplying both terms of the fraction by 2. Multi- 
plying the numerator and denominator of a fraction by the same 
number does not alter the w&ue of the fraction. 

When a fraction is changed to an equivalent one having larger 
terms, it may be said to be reduced to higher terms. 

71. Reduce \ to tenths. 

72. Reduce \ and £ to twelfths. 

73. How many eighths in | ? In J ? 

74. How many sixths in § ? In ^ ? 

75*. How many twenty-fifths in £ ? In £ ? 
- 76. In § how many fifty-fourths ? 

77. In -^ how many ninety-sixths ? 

78. Reduce J and -^ to forty-fourths. 

79. How do you reduce a fraction to higher 
terms? 

80. Why is the value of a fraction not changed 
by multiplying both terms by the same number ? 
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1. Gave \ of an apple to one boy, £ to another, 
and | to another ; how many fourths were given 
away r How many whole apples ? 

Note. — Fractions are said to have a common denominator 
when their denominators are alike. 

2. Lydia has £ of a dollar, and Mary $ of a dol- 
lar ; how many dollars have they both ? 

3. Sold £ of an acre of land to one man, $ to 
another, and f to another; how many acres were 
sold ? 
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4- 1 + 1 + f "t" t are h° w man y times 1 ? 

5. Edmund had 7| dollars, and his father gave 
him i of a dollar more ; how many dollars had he 
then f 

Note. | + | = J = | = li; and 7 + 1^ = 8^. 

6. Bought a barrel of flour for $ 94, and a yard 
of velvet for $ 4| ; how much did the whole cost ? 

7. James gathered 8£ quarts of berries, Frank 
4$ quarts, and. Arthur 6£ quarts ; how many did they 
all gather ? 

8. 5^ + ?•& + 12 ^ are how many times 1 ? 

9. 3£ + 4f + f ar e how many times 1 ? 

10. 8§ -f- 4|- -f- 4 are how many times 1 ? 

11. A man who owned -£ of a ship sold |.of it; 
what part of the ship did he then own ? 

12. If -^ of an acre are sold from a piece of land 
containing 2^- acres, how much land remains ? 

13. George had $ 17£, but has spent $ 2| of it ; 
how much has he left ? 

14. From 25^ acres of land there have been sold 
4^ acres ; how much is left ? • 

Note. — Answers should usually be expressed in their simplest 
form ; hence fractions should be reduced to their lowest terms, 
and improper fractions to mixed numbers. 

15. If you should give 4 of a melon to yonr 
brother, and retain the rest for yourself, what part 
would you retain? 

Note. 1 = $ ; and $ — £ = $• 

16. A gentleman owned a ship, but has sold ^ 
of it ; what part does he still own ? 

17. Sarah bought 3 yards of cloth, and gave 
Ellen f of a yard ; how much had she left ? 

18. Bought a Bible for $ 5, less $ £ ; how much 
was paid for it? 

19. From a hogshead of wine there leaked out 6f. 
gallons ; how many gallons remained ? 
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20. 75 — 12£ are how many times 1 ? 

21. 13^ — 10^ are how many times 1 ? 

Note. 13| — 12f ; and 12f — 10$ = 2f 

22. 82£ — 4| are how many times 1 ? 

23. George put into the bank at one time $ 11, 
and at another time $6A-; how much more must 
he put in to make up $ 20 r 

24. Three men bought a boat together ; A paid 
$ 18^, $ 20^, and B the balance ; how much did 
B pay, if the boat cost $ 50 ? 

25. A farmer had 60 bushels of apples, but sold 
at one time 16| bushels, and at another time 30| 
bushels ; how many had he left ? 

. 26. 10 + 6 J — 9f are how many ? 

2T. 20£ + 10| — 6| are how many ? 

28. 21^- + 7^ — 10^ are how many ? 

29. 16 J + 8f — 20£ are how many ? 

30. Bought a coat for $ llf , and a vest for $ 3£, 
and gave in payment two ten-dollar bills ; how much 
change should be received back ? 

31. George is lly% years old, Simeon 8-^-, and 
Edward 6^ ; how much does the sum of their ages 
exceed 5 times 5 years ? 

32. Sold 6 cords of wood, at $ 5 a cord, and 
bolight a hundred-weight of sugar for $ 14f, and a 
thousand feet of boards for $ 1&| ; how much more 
did the articles bought cost than was received for the 
wood ? 

33. Sold a cow for $40, and took in part pay- 
ment a plow worth f llf, ajid a harness worth 
$ 20| ; how much was then due ? 

34. Bought 3 barrels of beef, at $14 a barrel, and 
paid in merchandise $ 24^, and the balance in cash ; 
how much less was paid m cash than in merchan- 
dise ? 
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LESSON XXXI. 

1. A man bought J of an acre of land at one 
time, and f of an acre at another time ; how many 
thirds of an acre did he buy ? 

2. Gave A of a bushel of corn to one man, and £ 
to another ; now many sixths did I give them both ? 

Note. — The methods of reducing fractions to higher and 
lower terms will be found in Lesson XXIX. 

3. Gave J of a dollar to Lydia, and f to Sarah ; 
to which was the most given ? 

4. A man divided a quantity of fruit among 3 
of his friends ; he gave J to one, -J to another, and § 
to another; how many fourths did each receive? 

5. A + i + f are h° w many fourths ? 

6. A gentleman kept 3 fires in his house, dur- 
ing the winter; the first fire consumed f of a ton 
of coal, the second A, and the third | of a ton ; 
how many sixths did each consume ? How many 
tons did they all consume ? 

7. f + J + £ & re h° w many sixths ? How many 
times 1 ? 

8. Reduce J and $ to a common denominator. 

Note. — When the given fractions are expressed in their low- 
est terms, such a denominator must be chosen as will contain 
each of the given denominators. A common denominator can 
always be obtained by multiplying the given denominators to- 
gether, but it will not always be the least one that can be used. 

9. Reduce £ and § to a common denominator. 

10. Reduce *^, £, and f to a common denomi- 
nator. 

11. Change £ and -^ to a common denominator. 

12. Change f and -^ to fourths. 

13. Change £ and £ to a common denominator. 

14. A farmer sold f of a bushel of peaches to 
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one man, 1 to another, and ^ to another; how 
many bushels did he sell in all ? 

Note. — Fractions haying different denominators cannot be 
added together till they are reduced to a common denominator. 

15. What is the sum of J and £ ? 

16. What is the sum of f and | ? 

17. What is the sum of | and f ? 

18. What is the sum of £ and £ ? 

19. £ + 1- are how many times 1 ? 

20. ^j- + £ are how many times 1 ? 

21. if + 2J are how many times 1 ? 

22. 11J + 10£ are how many times 1 ? 

23. What is the sum of £ + J- + f t 

24. What is the sum of | + -& + f ? 

25. What is the sum of 3± + | + | ? 

26. What is the sum of 11 + J + f ? . 

27. £ from -£ leave how many? 

28. ^ from | leave how many ? 
29/ J from *£• leave how many ? 

30. f from ^ leave how many ? ' 

31. 10£ less If are how many ? 

32. -^ less £ are how many ? 

33. llf — 10J leave how many ? 

34. 16 — 1 J leave how many ? 

35. J + £ are how much less than a whole one ? 

36. -J- + |- are how much less than a whole one ? 

37. i + f + f are how much less than 2 ? 

38. When have fractions a common denominator ? 

39. How do you reduce fractions to a common 
denominator ? 

40. Does multiplying or dividing both the nu- 
merator and denominator by the same number alter 
the value of a fraction ? 
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LESSON XXXII. 

1. If a family consume $ of a barrel of flour in 
1 week, how much will it consume in 6 weeks ? 

Analysis. — If in 1 week a family consume \of a barrel 
of flour, in 6 weeks it will consume 6 times i of a barrel, 
which are -^- of a barrel, or 2f barrels. 

2. What cost 7 yards of cloth, at £ of a dollar 
a yard? 

3. At £ of a cent apiece, what cost 12 eggs ? 

4. At | of a dollar a day, how much can be 
earned in 12 days ? 

5. Ifa man can walk 3| miles in an hour, how 
far can he walk in 10 hours ? 

Note. — Either multiply the whole number and the fraction 
separately, or reduce to an improper fraction before multiplying. 

6. What cost 7 chairs, at 5J dollars apiece ? 

7. At £ of a dollar a peck, what cost 5 pecks of 
apples ? 7 pecks ? 8 pecks ? 

8. At -A- of a dollar a bushel, what cost 3 bushels 
of potatoes r 8 bushels ? 12 bushels ? 

9. How many are 4 times J ? 5 times £ ? 

10. How many are 6 times £ ? 7 times % ? 

11. How many are 9 times \ ? 10 times f- ? 

12. At 6^ cents a pound, what cost 9 pounds of 
rice ? 10 pounds ? 12 pounds ? 

13. When eggs are 16 J cents a dozen, what cost 
3 dozen ? 6 dozen ? 

14. If a peck of corn costs -^ of a dollar, how 
much will 2 bushels cost? 

15. What cost 14 pounds of cheese, at 10 J cents 
a pound ? At 10£ cents ? 

16. What cost 20 bushels of wheat, at $2£ a 
bushel? At$2£? 

U. What cost 13 yards of silk, at 1 2| a yard ? 
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18. At 6J cents a nail, what cost 4 yards of 
cloth ? 8 yards ? 10 yards ? 

19. How many are 4 times 2J ? 6 times 3£ ? 

20. How many are 6 times 5| ? 9 times 5£ ? 

21. How many are 8 times 4 j ? 10 times 5f ? , 

22. How many are 7 times 8| ? 12 times 11^ ? 

23. If a horse can trot 9| miles in 1 hour, how 
far, at that rate, can he trot in 9 hours? 

24. How much can be earned in a year, at $ llf 
a month ? At $ 10£ a month ? 

25. What cost 5 bushels of corn, at ^ of a dollar 
a bushel? 

Note. — It will be seen that we here multiply the numerator 
by 5, and then divide both numerator and denominator by 5, in* 
order to reduce the fraction to its lowest terms. The same result 
could more easily be obtained by merely dividing the denominator 
by 5 ; thus, 5 times $ y 7 ^ = $ \ = $ 3 J. Dividing the denominator 
of a fraction by any number produces the same effect upon the 
value of the fraction as multiplying its numerator by the same 
number. 

26. If a man can reap £ of an acre in a day, 
how many acres can 4 men reap in the same time ? 

27. What cost 6 pounds of opium, at $ 4£ a 
pound ? At $ 4^ a pound ? 

28. How many are 8 times 5-^ ? 8 times 12| ? 

29. How many are 9 times lOf ? 9 times 2^ ? . 

30. How many are 10 times 10^ ? 10 times 
15 A? 10 times 12^? 

31. How many are 9 times $£ ? 9 times || ? 

32. When £ of a bushel of oats is worth £ of a 
dollar, what is a bushel worth ? 

Analysis. — If \ of a bushel of oats is worth $ £, £ , or 
1 bushel, is worth 6 times $ £, which are $ § , or $ £. 

33. When i of a barrel of flour is ' worth $ If, 
what is a barrel worth ? 

34. If a man can reap -fa of an acre in J of a 
day, how much can he reap In a whole day ? 
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35. If 8 men can do a piece of work in 3£ days, 
how long will it take 1 man to do the same work ? 

36. If J of a melon is worth as much as 6j 
apples, how many apples are worth as much as 
melon ? 

'37. 5£ is J of what number ? ^ of what num- 
ber ? -£$ of what number ? 

38. How many times 11 are 6 times ^| ? 

39. 5 times 2^ is J of what number ? 

40. 2 times 3| is J- of what number ? 

41. How* many times 25 are 21 times ^°^? 

42. How do you multiply a fraction by a whole 
number ? 

' 43. How many cords of wood, at $ 5 a cord, will 
pay for 8 barrels of flour, at $ 10| a barrel ? 

44. ' How many loads of hay, at $ 11 a load, will 
pay for 5 yards of cloth, at $ 4^ a yard, and a debt 
off8.fr? 

45. If 20 pipes of a certain size can fill a cistern 
in -j^j- of an hour, in how long will a single pipe, J as 
large as each of them, fill the same cistern ? 



LESSON XXXIII. 

1. If a bushel of beans is worth $4, what is £ 
of a bushel worth ? 

Analysis. — If 1 bushel of beans is worth % 4, £ of a 
bushel is worth £ of % 4, which is $ $, or $ 1£. 

Note. — See Exs. 48, 57, Les. XXVI. 

2. If a pound of dried apples costs 8 cents, what 
will £ of a pound cost ? (Ex. 39, Les. XXV.) 

3. If a barrel of beef is worth $ 14, what is £ 
of a barrel worth ? 
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4. If a man can do a certain piece of work in 25 
days, in how many days can he do i of it ? 

5. If a ton of hay is worth $ 18, how much is a 
hundred-weight worth? 

6. If you can buy 8 pounds of sugar for $ 1, how 
many pounds can you buy for $ A ? 

7. If 4 oranges are divided equally among 5 
boys, what part of an orange will each boy receive ? 
How much will 2 boys receive ? 

8. K8 bushels of apples cost $ 5, what part of 
a dollar does 1 bushel cost ? 3 bushels ? 

9. If 12 chairs cost $ 9, what costs 1 chair ? 
What cost 5 chairs ? What cost 8 chairs ? 

10. If 8 bushels of corn cost $6, what cost 3 
bushels ? What cost 5 bushels ? 

11. What cost | of a pound of butter, at 17 
cents a pound? 

Analysis. — If 1 pound of hitter cost 17 cents, -J of a 
pound will cost -J of 17 cents, or ±g- of a cent, and \ of a 
pound tvill cost 2 times *g- of a cent, which are ^ of a cent, 
or 6£ cents, 

12. If 1 pound of cheese costs 12 cents, what will 
f of a pound cost ? (Ex. 44, Les. XXV.) 

13. At 19 cents a yard, what cost -| of a yard of 
calico ? What cost 4 of a yard ? 

14. If 1 pound of sugar costs 12 cents, how much 
will 3| pounds cost ? (Ex. 5, Les. XXVIII.) 

15. If a man walks at the rate of 3 miles an 
hour, how far will he walk in 2£ hours ? 

16 k A hogshead of molasses was sold for $ 33, 
which was $ of the cost ; what was the cost ? 

Analysis. — As J of the cost was $33, £ of the cost was 
if- of % 33, . or $ "4f , and f , or the cost itself, was 6 times 
$4j.; Gtimes $4tare $2±,and 6 times $$ are $^, or $4f 
which added to $ 24 gives $ 28$ as the cost. 

17. If a man travels 20 miles in § of a day, how far 
will he travel in a whole day ? (Ex. 57, Les. XXV.> 
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18. Paid $ 101 for a horse, which was £ of his 
neal value ; what was his real value ? 

19. A gentleman 40 years old is 2J times as old 
as his son ; how old is the son ? 

NoTe. u 2£ times as old " is the same as " -§ as old." 

20. When 1£ tons of coal are sold for $ 9, what 
is that a ton ? 

. 21. What is 1 of 4? Of 5? Of T ? Of 12? 
Of 18? Of 21? Of 23? 

22. What is Or of 3? Of 5 ? Of 6 ? Of 7? 
Of 11 ? Of 19 ? Of 20 ? 

23. What is £ of 4? Of 7? Of 9? Of 10? 
Of 13? Of 15? Of 16? 

24. What is 4 of 7? Of 8? Of 9? Of 10? 
Of 11? Of 12? Of 14? 

25. What is * of 2 ? Of 7 ? Of 9 ? Of 13 ? 
Of 14? Of 18? Of 19? 

26. How many are f of 5? Of 6? Of 10? 
Of 11 ? Of 12 ? Of 31 ? 

27. How many are £ of 2 ? Of 3 ? Of 6 ? 
Of 10 ? Of 13 ? Of 20 ? 

28. How many are -A- of 2? Of 4? Of 7? 
Of 9? Of 10? Of 12? 

29. How many are If times 3 ? Times 5 ? 
Times 7 ? Times 9 ? Times 20 ? 

30. How many are 2$ times 2 ? Times 3 ? 
Times 9? Times 10? Times 15? 

31. 6 is 4 of what number ? -| ? £ ? -A ? 

32. 8 is 2f times what number ? 1| ? 2f ? 

33. What number added to § of 31 will make 25 ? 

34. After spending a portion of my money, I had 
$ 20 left, which was just ^ of what I had at first ; 
how much had I at first ? 

35. A gentleman is 83 years old, and his son is £ 
as old ; how old is his son ? 

36. What cost 2 dozen eggs, at the rate of 3 
for 7 cents ? 
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37. What cost 9 bushels of quinces, at the rate 
of 4 bushels for $ T ? 

38. If 5 oranges cost 28 cents, what will 11 
oranges cost ? 

39. If $ 31 is £ of what money William has, how 
much has he ? 

40. A boy having 66 cents gave A- of them to 
his mother ; how many did he give her f 

41. Sold a horse for $64, which was 1| times 
what he cost me ; what did he cost me ? 

42. £ of Edward's money is 5 times Henry's, and 
Henry has $ 11 ; how much has Edward ? 

43. § of 24 is ^ of the number of books which 
James owns ; how many does he own ? 

44. £ of 28 is f- of what number ? 

45. -j of 16 is j of what number ? 

46. | of 42 is | of what number ? 

47. J of 48 is $ of what number ? 

48. ^ of 22 is ■£$ of wh%f number ? 

49. I of 32 is f of what number ? 
50* \ of 56 is 1| times what number ? 

51. £ of 75 is 2f times what number? 

52. Bought a cow and a horse ; the cost of the 
cow was $ 32, and that of the horse was 2 times § 
of the cost of the cow ; what was the cost of the 
horse ? 

53. If 3 quarts of cranberries, at 80 cents a 
peck, will pay for 4 pounds of rice, how much is 
the rice a pound? 

54. f of 48 is how many times \ of 35 ? 

55. \ of 72 is how many times f of 12 ? 

56. What number taken from £ of 26 will leave 

16* * 

57. If | of a pound of raisins are worth 8 cents, 

how much would 5 pounds be worth ? 
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LESSON XXXIV. 

1. When 3 pounds^ of coffee are worth ^ of a 
dollar, what is 1 pound worth ? 

Analysis. — If 3 pounds of coffee are worth $ fa 1 
pound is worth £ of'% fa which is %'fa 

2. If 1 rod of land is worth $ ^§, how much is J 
of a rod worth ? 

3. If 9 pounds of tea cost $ 5£, what does it cost 
a pound ? 

Note. — Reduce 5| to an improper fraction. 

4. If a man can reap a field in 2f days, in how 
long a time will he reap ^ of the field ? 

5. John had £ of a dollar, and gave J of it to 
James ; what part of a dollar did James receive ? 

Analysis. $£ is equal to $yV> ond since John gave 
James £ of $ £, he gave him % of % fa or $ fa 

• Note. — We reduce the fraction $■£■ to higher terms by multi- 
plying both numerator and denominator by 2, and we are then 
able to divide the numerator by 2. The same result could more 
easily be obtained by merely multiplying the denominator by 2, 
that is, by multiplying the denominators together; thus, ^ of 
$ \ — $ fa Multiplying the denominator of a fraction by any 
number produces the same effect upon the value of the fraction as 
dividing its numerator by the same number, 

6. William divided 4 of a melon equally among 
3 persons ; what part of a whole melon did he give 
to each ? (See Appendix.) 

7. A gentleman owned J of a ship ; if he should 
sell \ of his share, what part of the ship would he 
sell f 

8. WhatisJofJ? JofJ? 

9. Mary gathered J of a box of strawberries, and 
divided them equally among 4 persons ; what part of 
a box did she give to each ? 
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10. What is J of J? £of£? £off? iof£? 

11. What is £ of ±? iofi? lofj? }of±? 

12. What is | of |? |of|? | of |? jof|? 
18. What is | of |? 

Analysis. | of $ is fa an<£ \ of f tig 4 fo'roe* ^, or ^. 

14. Whatis^off? |of|?'V of f ? i<> f t ? 

15. What is | of A? >offt? ^of :fr ? ^ 
of.fr? A off? 

16. A gentleman, owning £ of a farm, sold 4 of 
his part ; what part of the whole farm did he sell : 

17. If 6 pounds of cheese cost -£ of a dollar, 
what does 1 pound cost? 

18. If a barrel of potatoes cost $ 2J, what will £ 
of a barrel cost ? 

19. Bought 5 barrels of flour for $34£ ; what 
was the cost of 1 barrel ? 

Analysis. — Since 5 barrels of flour cost $ 34£, 1 barrel 
cost i o/$34f ; £ of $34 is $ 6, with a remainder of $4; 
$ 4| = $ ^, <ww* | o/ $ V- & $ §$• Therefore the cost 
of 1 barrel was $ 6§#. 

20. If 4 pounds of sugar cost 33J cents, what 
cost 1 pound ? What is { of 33£ ? 

21. Sold 9 barrels of apples for $ 18| ; what cost 
1 barrel? What is £ of 18| ? 

22. What is 4 of 44? 4 of 31? £ of 54? 
i of 10J? 

23. What is 1 of HI? 4 of 74 ? A of 16f ? 
iofllj? 

24. What part of an acre is £ of -fr of an acre ? 

Analysis. $ of *fc of an acre, is -fa of an acre, and £ 
of fo are 4 times -fa or §§, of an acre. 

25. What part of a ship is f of £ of it ? 

26. If you should have f of a barrel of apples, 
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and sell f of them, what part of a barrel would you 
sell? 

27. What is £ of £? $of$? fof£? foff? 

28. What is $ off? |ofl£? ^of^? J of 

29. What is X of 1 ? * of * ? 4 of 24 ? 4 of 

30. What cost f of a bushel of corn, at I of a 
dollar a bushel ? (Ex. 11, Les. XXXIII.) 

81. If 3 pounds of butter cost £ of a dollar, 
what cost 10 pounds ? 

32. If 4 men can do a piece of work in 16J days, 
how long will it take 3 men to do the same ? 

33. If J of a rod of land is worth £ of a dollar, 
what is a rod worth ? 

Analysis. — If \ of a rod of land are worth $ J, J- of 
a rod is worth £ of $ J, or $ ^ ¥ , and J,orl rod, is worth 4 
times $ /j, which are $ £, or $ 1£. 

34. When 2J pounds of coffee can be bought for 
$ -J|-, what is it worth a pound ? 

Note. — The mixed number must be reduced 'to an improper 
fraction. 

35. 2£ is | of what number? £? f? ££? 

36. | is 3£ times what number ? 1} ? 1J ? 

37. If 7 bushels of potatoes cost $ 8}, how much 
are they a bushel? • 

38. Bought 6 yards of cloth for $ 12|; what 
was the cost of one yard ? 

39. If 7 yards of broadcloth cost $37-&, what 
will 8 yards cost? 

40. If Joseph can walk 6f miles in 2 hours, 
how many miles can he walk in 8 hours ? 

41. If $ of a barrel of beef cost $ 3£, what will 
$ of a barrel cost ? 
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42. What will 11 yards of cloth cost, if § of a 
yard cost f of a dollar ? 

43. John, who is 164 years old, is 1J times as 
old as George ; what is George's age ? 

44. Gave £ of $ 4J for a hat ; what did the hat 
cost ? 

45. If a pine-apple costs 9f cents, what will 1£ 
pine-apples cost? 

46. John can reap an acre in 12^ hours, and 
George as much in $ of that time ; how long will 
it take George to reap an acre ? fe 

47. If a ship sails 3£ miles in £ of an hour, how 
far will it sail in 5 hours ? 

48. If a bushel of apples will buy f of a bushel 
of peaches, what quantity of peaches can be bought 
for £ of a bushel of apples ? 

49. What cost 3 quarts of beans, if 1 peck cost 
J of a dollar ? 

T>0. If 6 pounds of sugar cost £ of a dollar, what 
cost 5 pounds ? 

51. If 3 tons of hay cost $ 31 J, what cost £ of 
a ton? 

52. If a man earn $ 8£ in 6 days, how much can 
he earn in £ of f of a day ? 

53. When £ of $ 6£ will buy a yard of broad- 
cloth, how much will -fa of a yard cost ? 

54. Sold £ of 5J pounds of coffee, at 1J dimes 
a pound ; how much did it come to ? 

55. Andrew is 20 years old, and his age exceeds 
by 5 years f of 4 of Walter's age; how old is 
Walter? 

56. If 2 J tons of hay are worth 2 times 11 J dol- 
lars, how many dollars are" 2£ tons worth ? 
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LESSON XXXV. 

1. At ^ of a dollar a yard, how many yards of 
cloth can be bought for $ 3£ ? M 

First Analysis. $ 3£ = '$ ^. Since $ % will buy 
1 yard of cloth, $ ^ will buy as many yards as 4 ninths 
of a dollar are contained times in 28 ninths of a dollar, 
which are 7. 

Second Analysis. — Since $4 will buy 1 yard, $£ 
will buy I of a yard, and $ %$- will buy 28 times £ of a 
yard, which are %£- of a yard, or 7 yards. 

2. At | of a dollar a day, how long will it take 
a man to earn 9 dollars? 

3. How many chairs, at $5J apiece, can be 
bought for $38£? * 

4. How many bushels of wheat, at $ 2| a bushel, 
can be bought for $ 19 ? 

5. If a man can build 4f rods of wall in a day, 
how many days will it take him to build 13^ rods ? • 

6. How many yards of cloth, at 1 of a dollar a 
yard, can be bought for 2 dollars? How many 
times 1 in 2 ? 

7. How many pounds of sugar can be bought 
for 50 cents, when it is 8J cents a pound ? 

8. Susan distributed 4 pears among some school- 
mates, giving to each | of a pear ; how many 
schoolmates were there? 

9. If you spend | of a dollar a week, how long 
will you be in spending 6 dollars? 

10. How many times f in 4? In 6? 

11. How many times 2J in 12? 

Note. 2^ = £, and 12 = ^; £ is contained in -^ as 
many times as 7 in 36, or 5\ times. 

12. How many times 2J in 9 ? 

13. How many times 8 in 9 J ? In 10£? 

14. How many times 4 in 11£? In 12J?. 

5 Q 
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15. How many times £ are 13 J? 

16. How many times | are 2§? 

17. How many times f are 5f ? 

18. How many times 1J are 6J? 

19. How many times 1£ are 6| ? 

20. How many times 2£ are 8| ? 

21. How many times 3| are 6|? 

22. 4f are how many times £ of 5 ? 

23. 6$ are how many times £ of 7? 

24. 4£ are how many times \ of £ ? *. 

25. 9| are how many times 2J? 

26. 16f are how many times \ of 33J? 

27. lOf are how many times 2? 

28. When eggs are £ of a dollar a dozen, how 
many dozen must be given for 16 pounds of coffee, 
at \ of a dollar a pound ? 

29. If a lamb costs $ 2£, how many lambs can be 
bought for $ lOf ? 

30. If a teacher distributed in rewards among 
his pupils $7£, by giving £ of a dollar to each, 
how many pupils did he reward ? 

31. How many lambs, at $ 2J apiece, may be 
had for 10 calves, at $ 6| apiece ? 

32. How many bushels of apples,* at -A of a 
dollar a bushel, will pay for 15 yards of calico, at 
-^ of a dollar a yard ? 

33. If $ 14 will pay 1 man for a day's work, how 
many men will $ 6f pay ? 

34. How many pens, at 1J cents apiece, can- be 
bought for 12 cents? 

35. If 1 man consumes If pounds of meat in 
•one day, how many men will consume 15 J pounds 

in the same time? 

36. At $ 2J- a pair, how many pairs of shoes can 
be bought for $ 15| ? 
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37. How many bushels of potatoes, at A of a 
dollar a peck, must be given for 10 bushels of 
wheat, at $2^ a bushel? 

38. If a man can mow 1^ acres in 1 day, how 
long will it take 6 men to mow 14| acres ? 



LESSON XXXYI. 

1. If a man walks 2J miles an hour, in how 
many hours will he walk 8 J miles? 

Analysis. — At 2£ miles an hour, he will walk 8£ miles 
in as many hours as 2J miles are contained times in 8j- 
miles. 2£ =r J. = -^, 8 £ = ^ = &g- ; and *g- are con- 
tained in *$-, 3-j^, or 3£, times. 

Second Method op Dividing. 1 is contained in 
%£-, iy». times ; £ is contained in 3j 5 -, 2 times \ 5 , or Ap times; 
and \ are contained in 3£, \ of &$■ times, which is ■*£-, or 3£, 
times. 

2. At J of a dollar apiece, how many tickets 
can be purchased for J of a dollar? 

3. At -^ of a dollar a pound, how many pounds 
of starch can be purchased for £ of a dollar ? 

4. If a horse can trot ^ of a mile in a minute, 
how long will it take him to trot £ of a mile ? 

5. If 1 man can do a piece of work in 5 J. days, 
how many men can do it in 2| days ? 

6. How many men will be required to reap 2J 
acres, while 1 man is reaping 1} acres ? 

7. When $ 1 will buy 2J gallons of molasses, how 
many dollars must be paid for 5^ gallons ? 

8. At | of a dollar a day, in how many days will 
a man earn $ 6£ ? 
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9. At $ of a dollar a day, in what part of a day 
will a man earn ^ of a dollar ? 

First Analysis. — At $ £ a day, a man will earn $ £, or 
$ §, in the same part of a day, that $fwo/$f, or that 3 is 
of 5, which is £. Therefore he will earn $ £ in £ of a day. 

Second Analysis. — If a man earn^ $ £ in 1 day, he 
will earn $ £ in \ of a day, and % £ in 3 times \, or f , of a 
day. 

10. At | of a dollar a day, in what part of a day 
will a man earn £ of a dollar ? 

11. If a man can do a piece of work in £ of a 
day, what part of the work can he do in £ of a day ? 

12. How many times is f contained in £ ? 

13. How many times is $ contained in ±£<? 

14. If a horse eats £ of a ton of hay in 1 week, 
how many weeks will he be in eating f of a ton ? 

15. How many times is £ contained in -f$ ? 

J.6. How many pounds of tea, at $ of a dollar -a 
pound, can be bought for ^ of a dollar ? 

17. How many times is •£ contained in 2J ? 

18. How many times is \ contained in T 9 ^? 

19. How many times is 3£ contained in 6^ ? 

20. How many times is | contained in 11 £? 

21. How many times is -§ contained in f ? 

22. * How many times is £ contained in ^ ? 

23. How many times is 6^ contained in 12^ ? 

24. • If a lamb cost $ 2J, how many lambs can be 
bought for $8f ? . 

25. At | of a dollar a yard, how many yards of 
cloth can be bought for $ 4J ? 

26. If 1 man can do a piece of work in 6f days, 
how many men must be employed to do it in 2$ 
days ? 

27. How many bushels of apples, at £ of a dollar 
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a bushel, must be given for 7 bushels of potatoes, at 
J of a dollar a bushel ? 

28. If a man can walk ^j- of a mile in ^ of an 
hour, in how many hours can he walk 8 J miles ? 

29. How many pounds of sugar, at -^ of a dol- 
lar a pound, can be bought for f of a bushel of cran- 
berries, at $ 3 \ a bushel ? 

30. When 1 yard of cloth costs $ 1^, how much 
cloth can be bought for $ 11? 

31. A farmer, having sold a load of wood for 
$ 7J, spent % of the money for tea, at £ of a dollar a 
pound, and the balance for coffee, at \ of a dollar a 
pound ; how many pounds of each did he obtain ? 

32. 8 dozen of eggs, at f>^ a dozen, will pay for 
how many yards of cloth, at$Xa yard ? 

33. How many times is J of J contained in fy of 
*L? In | of ^? 

34. When oats are ^ of a dollar a bushel, and 
corn £ of a dollar a bushel, how many bushels of 
oats must be given for 5 bushels of corn ? 



LESSON XXXVII. 

Ratio is the relation, in respect to magnitude or. value, 
which one quantity or number bears to another of the same 
kind. It is expressed by dividing one quantity by the other. 
Thus, the ratio of 6 books to 3 books is 2, because 6 books 
are twice 3 books ; the ratio of 3 to 6 is £, because 3 is £ of 
6 ; *the ratio of '7 to 3 is $, because 7 is J of 3 ; and the 
ratio of 3 to £ is ^, because 3 is 3^ of £. 

1. What part of 3 is 1? Of 3 is 2? 

Note. — See Exs. 2, 20, Lesson XXVI. 

2. What part of 5 is 1 ? Of 5 is 3 ? 

3. What part of 9 is 1 ? Of 9 is 5 ? 
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, 4. What part of 7 is 3 ? Of 8 is 5 ? 

5. What part of 11 is 5 ? Of 13 is 6 ? 

6. What part of 6 is T ? Of 9 is 11 ? 

7. What part of 13 is 14? Of 14 is 17? 

8. What part of 2 is J? Of f is § ? 
Analysis. 2 =^ £ , and £ is the same part of f that 1 is 

of 8, or i. 

J = ££, § = ^, and £$ is the same part of £§ that 8 is 
of 15, or -fa 

9. What part of 5 is J? Of 7 *s |? 
10. What part of 9 is f ? Of 10 is £ ? 

■ 11. What part of | is 3 ? Of £ it 5? 

12. What part of | is J ? Of f is £ ? 

13. What part of ^ is £ ? Of T 8 T is J? 

14. What part of £ is £ ? Of $ is f ? 

15. What part of | is |? Of f is ^ 

16. What part of 1 peck is 5 quarts? 

17. What part of 1 pound is 9 shillings ? 

18. What part of 1 quarter is 14J -pounds? 

Note. — Reduce both to half-pounds. 

19. What part of 2 dimes is 13 cents ? 

20. What part of 1 week 4 days is 5 days ? 

21. What part of 5 bushels is 3 pecks 6 quarts ? 

22. What part of 10 pounds is 4 pounds 12 
ounces? 

23. What part of 2 hogsheads is 1 hogshead 17 
gallons ? 

24. What part of 3 yards 3 quarters is 3 quar- 
ters 3 nails? 

25. What part of 3 leagues 2 miles is 1 mile 
3 furlongs? 

26. What part of 1 acre 2 roods is 3 roods 15 
square rods ? 

27. What part of a mile is 3 furlongs 15 rods ? 
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28. What part of 8 yards is 5 ells English 3 
quarters ? 

29. "What part of a pint is -^ of a gallon ? 
Analysis. — Since 1 gallon = 4 quarts, -fa of a gallon 

= fa of 4 quarts, which is fa, or £, of a quart ; and since 1 
quart = 2 jptnto, jo/o ^Mart = £ o/ 2 joiwte, or § o/ a pint, 

30. What part of an inch is fa of a yard ? 

81. What part of a pennyweignt is fa of an ounce ? 

32. What part of a rod is ^fa of a mile ? 

33. What part of a day is T ^ of a week ? 

34. What part of a gill is fa of a gallon ? 

35. What part of a shilling is £ of a farthing ? 

Analysis. — Since 4 farthings = 1 penny, 1 farthing = 
i of a penny, and $ of a farthing =z% of £ of a penny, or 
\ of a penny ; and since 12 pence = 1 shilling, 1 penny = 
•fa of a shilling, and \of a penny = i of fa of a shilling, 
or -fa of a shilling. 

36. What part of a week is § of a day ? 

37. What part of a yard is fa of an inch ? 

38. What part of a ton is \ of a pound ? 

39. What part of a bushel is $ of a pint ? 

40. What part of a pound is J of a pennyweight? 

41. What is the value of J of a hogshead, in 
gallons ? 

42. What is the value of § of a pound, in shil- 
lings and pence ? ' x 

Analysis. — Since 1 pound = 20 shillings, % of a pound 
= § of 20 shillings, which are 7£ shillings ; and since 1 
shilling = 12 pence, £ of a shilling = £ of 12 pence, or 6 
pence. Therefore f o/ a pound =7 shillings 6 pence. 

_43. What is the value of f of a pound Troy ? 

44. What is the value of | of -a yard ? 

45. What is the value of f of a hogshead ? 

46. What is the value of $o{ a bushel ? 

47. What is the value of fa of a ton weight ? 

48. What is the value of fa of a week ? 
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LESSON XXXVIII. 

1. A market-woman sold some butter, eg<*s, and 
milk ; for the eggs and milk she received $ 4, which 
was f of what she received for the butter ; how much 
did sne receive for the butter ? 

2. Sold £ of an acre of land for $ 24 ; at how 
much an acre was it sold ? 

3. If James can run 60 rods in a minute, and 
John f as far, how long will it take John to run 15£ 
rods ? 

4. 28 is ^ of a number ; what is that number ? 

5. 36 is ^ T of a number ; what is that number ? 

6. If j- of a firkin of butter cost $ 8, what will -| 
of a firkin cost ? 

7. ^ of ^ of 24 is | of what number ? 

8. J of f of 15 is | of what number ? 

9. If a bushel of potatoes is f of a barrel, and 
cost $ 1^, how much will 1 barrel cost ? 

10. A and B own some wood together ; A's share 
is £ ; it is sold, and A receives as J of his part of the 
proceeds $ 24 ; how much did the wood sell for ? 
How much was B's part of the proceeds ? 

11. A teacher, being asked how many scholars he 
had, answered that 20 of them were girls, and | of 
them and 4 more were boys ; how many boys were 
there ? How many scholars in all ? 

Analysis. — As the number of scholars is £ of itself 20 
scholars -\- 4 scholars must be the remaining -|. If % of the 
number is 24, £ of the number is £ of 24, or 8, and £, or the 
whole number of scholars^ is 5 times 8, or 40. The number 
of boys must be the •difference between 40 and 20, which 
is 20. 

12. 14 is f of £ pf what number ? 

13. 18 is j of | of what number ? 
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14. John Jones sold a horse for $60, which was 
2 times f of what he gave for it ; how much did he 
gain by the sale? 

15. Bought a piece of land for $ 64, and sold J 
of f of it for $ 28 ; how much will be gained if the 
rest be sold at the same rate ? 

16. £ of a pole is above ground, and 3 feet is i 
of the part in the ground - r what is the length of 
the pole ? " . 

17. George spent 6 elevenths of his money for 
a suit of clothes ; he then paid $ 2 for a hat, which 
was just 1 fifth of all he had left ; how many dollars 
had he at first ? 

18. 35 is £ of £ of what number ? 

19. A pole stands 3 fifths in the water, 1 half 
of the remainder in the mud, and 4 feet above* the 
water ; what is the length of the pole ? 

20. If f of a dozen of eggs cost A of a dollar, 
how many dozen can be bought for $ 1 ? 

21. 36 is £ of how many times 8 ? 

22. 52 is 4 of how many times 13 ? 

23. John Doe and Richard Roe enter into a 
speculation together, with a certain capital, | of 
-§ of which was contributed by John, and the re- 
mainder by Richard ; on dividing their gains, John 
received $ 60 as his share ; how much was Richard's 
share ? 

24. Henry spent J of his money for pencils, $ 
for a slate, and had 4 cents left ; how much money 
had he, and how many pencils did he Buy, at 2 cents 
apiece ? 

25. 30 is f of how many times 9? 

26. 64 is § of how many times 12 ? 

27. If | of Robert's age has passed since he was 
21 years old, how old is he ? 

5* 
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28. 4 of f is how many times A ? 

29. Susan is 25 years old, and Lydia is only 6J 
years ; how many times is Susan as old as Lydia ? 

30. A man sold f of a barrel of cider, and J of 
what was left was worth $ 1£ ; what was the whole 
barrel worth? 

31. What cost ^ of a hogshead of molasses, at 
-| of a dollar a gallon ? 

32. At ^W of a dollar a quart,* what part of a 
bushel of walnuts can be bought for $ 2£ ? 

33. Allowing 10 working hours to a day, in 
what part of a week, consisting of 6 working days, 
can a man earn $ 7, if his pay be at the rate of ^ of 
a dollar an hour ? 

34. If 1{ pecks be added to -^ of a bushel, what 
part of a bushel will there then be ? 

35. If from £ of a hundred-weight there be 
taken J of a quarter, what part of a hundred-weight 
will then remain ? 

36. A young man lost ■£ of his capital in trade, 
but afterwards gained $ 100, which made his capital 
$ 1000 ; how much money did he lose ? 

37. 60 is f of how many times £ of 32 ? 

38. 84 is -§■ of how many times J of 22 ? 

39. 18 is | of how many fifths of 35 ? 

40. 20 is % of how many sevenths of 42 ? 

41. If 3| pounds of butte # r last a family 1 week, 
how long will 25f pounds last the same family ? 

42. How piany times is If contained in 11^ ? 

43. How many times 33J are 6 times 16J ? 

44. How many times 3 times 2£ are 10§ ? 

45. A watch-chain cost $48, and J of the cost of 
the chain was f of the cost of the watch; what 
was the cost of the watch ? 

46. Joseph deposited £ °f his money in the 
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savings-bank, paid f for tuition, and then found J 
of the remainder was just $ 7 ; how much money 
had he in all? 

47. A gentleman paid away a sum of money : 
^ to James Brown, $ of £ of the remainder, which 
was $ 15, to Peter Smith, and the balance to Edward 
Robinson ; what was the whole amount, and how 
much did Brown and Robinson each receive ? 



LESSON XXXIX. 

1. If 7 is 4 of some number, what is ^ of the 
same number r 

2. If 10 is £ of some* number, what is $ of the 
same number ? 

3. If 12 is § of some number, what is $ of the 
same number? 

4. What number added to 2 times $ of 37 will 
make the number 18 ? 

5. What number added to 5 times f of 30 will 
make the number 65 ? 

6. What number taken from 4 times f of 19 will 
leave 50£? 

7. What number taken from 3 times % of 22 
will leave 100 ? 

8. What number is that to which if £ of itself 
be added, the number will be 48 ? 

Note. — The number is £ of itself, and $ added make $ ; 
therefore 48 is -| of the number. 

9. What number is that to which if its half and 
fourth be added, the sum will be 100 ? 

10. A lady, being asked how old she was, an- 
swered, that, if £ and £ of her age were added to 
her age, it would be 99 years j how old was she ? 
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11. Paid ^ of my money for pencils, £ for an 
account-book, and 16 cents for India-rubber, and 
had J as much left as I had in the beginning*; how 
much had I at first ? 

12. A father left his son a legacy, \ of which 
he spent in 6 months, and £ of the remainder lasted 
him 8 months longer, when he had only $100 re- 
maining ; What sum did his father leave him ? 

Note. $ 100 was \ of the remainder, and the remainder 
was J of the original sum. 

13. A and B made an even exchange of horses ; 
by the trade A lost 24 dollars, which was % of the 
value of the horse which he had at first; what was 
the value of each horse ? 

14. If one man can cut 1J cords of wood in 
a day, how long ^vill it take 3 men to cut the same ? 

15. If 3 horses consume f of a bushel of oats 
in 2 days, how many horses will consume 3J bushels 
in- the same time ? 

16. | of 36 is f- of how many tenths of 20 ? 

Note. $ of 36 is 8, 8 is | of 14, ^ of 20 is 2, and 2 is 
contained in 14, 7 times. Then $ of 36 is ^ of ^ of 20. 

17. £ of 44 is -| of how many sevenths of 35 ? 

18. £ of 30 is ^ of how many ninths of 54 ? 

19. \ of 50 is | of how many sixths of 54 ? 

20. Simon bought 2 dozen of eggs, at 6 cents a 
dozen, 2 pounds of beef, at 12 cents, and spent £ 
of what he had in the beginning for vegetables, 
and \ for a lobster, and had ^ left; how much 
had he at first ? 

21. If a man, by selling a cart for 1$ times its 
cost, gains $ 11, what was the cost of the cart ? 

22. Robert receives # as much money on Janu- 
ary 1st as he does on January 2d ; he has in the 
whole £ of the amount required to pay his debts, and 
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after paying out all his monqy, he still owes 28 
dollars ; how much does he receive January 1st, 
and how much January 2d ? 

Note. — First find how much he received on both days. 

23. Paid out f of the money I had, and theif 
borrowed £ as much as I had left ; I had then 6 
cents less than I had in the beginning ; how much 
had I at first ? 

24. £ of 15 is how many eighths of 32 ? 

25. | of 24 is how many sixths of 18 ? 

26. £ of 30 is | of 9 times what number? 

27. | of 63 is ^ of 12 times what number? 

28. \^ of 48 is | of 5 times what number? 

29. | of 72 is T 8 T of how many times 5 ? 

30. -^j- of 80 is $ of how many times 12 ? 

31. | of 42 is f of how many times $ of 13£ ? 

Note. ^ of 42 is £ of 45 ; £ of 13J is 9 ; 45 are 5 times 9. 

32. | of 16 is \ of how many times f of 15 ? * 

33. 4 of 20 is | of how many times £ of 54 ? 

34. I of 60 is I of how many times f of 40 ? 

35. | of if of 27 is what part of. 72 ? 

Note. f of \% of 27 is 9, and 9 is \ of 72. 

36. | of T 9 <j- of 25 is what part of 30 ? 

. 37. George, being asked his age, replied, if he 
were £ and J- older, he should be 40 years old ; how 
old was he? 

38. If a family of 6 persons will consume 2 J 
barrels of flour in 6 months, what must be the 
number of persons in a family that will consume 
the same in 4£ months ? 

39. | of Henry's money is £ as much as Rich- 
ard has, and twice Richard's money is \f*> as much 
as Charles has; if Charles has $42, how much 
each have Henry and Richard ? 
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40. I have an orchard, in which £ of the trees 
bear peaches, $ bear apples, ■£% of them bear pears, 
2 bear cherries, and 5 bear plums ; how many trees 
are there in the orchard, and how many of each kind ? 
* 41. James spent J of his money for a coat, A 
for a vest, and £ for a railroad ticket ; he loses $ IB, 
borrows £ as much as he had at the beginning, and 
has $ 8 left ; how much had he at the beginning ? 

42. A man, on his way to market, was met by 
another man, who said, " Good-morrow, sir, with 
your hundred geese." Said he, " I have not a 
hundred, but if I had ^ as many more and 2J geese, 
I should have a hundred." How many had he ? 

43. The head of a certain fish is 6 inches long, 
the tail is as long as the head and J of the body, 
and the body is 3A times as long as the head ; what 
is the length of the fish ? 

44. A man has 2 horses and a saddle ; the sad- 
dle, which is worth $ 24, when put upon one horse 
is worth 3 times as much as the horse, but when 
put upon the other horse, is worth J as much as the 
horse ; what is the worth of each horse ? What is 
the worth of each horse, with the saddle ? 



LESSON XL. 

Per cent, is a contraction of per centum, which means 
by the hundred. 1 per cent, means 1 of every hundred, or 
riu ' 3 per cent, is the same as T § 7 , and so on. 

1. How much is 1 per cent, of $ 100 ? Of $ 10 ? 
Of $1? 

First Analysis. 1 per cent., or y^, of $ 100 is $ 1 ; 
1 per cent, of $10, or 100 dimes, is 1 dime, or 10 cents; 
and 1 per cent, of $ 1, or 100 cents, is 1 cent* 
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Second Analysis. 1 per cent., or ^4^, of $100 is 
$ -HHk or $ 1 ; 1 /w?r cent. of% 10 w $ ^^ «**«* w $ yV, or 
10 cents; 1 /?cr cen*. o/$lw $t4if> or 1 cen ^* 

Note. — The first analysis corresponds with that of Ex. 21, 
Les. XVI., the second with that or Ex. 48, Les. XXVI., and 
both are used in Les. XXXIII. As 1 cent is SyJ^, 1 per 
cent, of any number of dollars must always be the same number 
of cents. 

2. How much is 1 per cent, of ft 2 ? Of ft 4 ? 
Of $7? Of $13? Of $64? 

3. How much is 1 per cent, of ft 200 ? Of ft 300 ? 
Of $500? Of $800? 

4. How much is 1 per cent, of ft 150 ? Of ft 250 ? 
Offt450? Of $750? 

5. How much is 1 per cent, of ft 15 ? Of ft 150 ? 
Of $175? Of $480? 

6. How much is 2 per cent, of ft 100 ? Of ft 10 ? 
Of $1? Of 1 dime? 

Note. — First find 1 per cent., as in Ex. 1, and 2 per cent 
will be twice as much ? 

7. How much is 2 per cent, of ft 30 ? Of ft 50 ? 
Of $48? Of $64? 

8. How much is 3 per cent, of $ 320 ? Of $ 460 ? 

Of $ 280 ? 

Note. — if the number of cents or dimes is found to be 
inconveniently large, dollars and fractions of a dollar may be 
used, as whole numbers and fractions are used in the following 
examples. 

9. How njuch is 5 per cent, of 320 bushels ? 

Analysis. 1 per cent, of 320 bushels is f$# of a 
bushel, or 3^Jy bushels, or 3% bushels ; and 5 per cent, must 
be 5 times 3\ bushels, or 16 bushels. 

10. How much is 4 per cent, of 225 tons ? 

11. How much is 6 per cent, of 100 pounds f 
Of 150 pounds ? Of 360 pounds ? 

12. How much is 7 per cent, of 344 yards ? 
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13. How much is 20 per cent, of $ 280 ? Of 
$560? Of $600? 

'14. How, much is 15 per cent, of $ 1000 ? Of 
1500 ? Of $ 2500 ? . 

15. How much is 9 per cent, of 320 barrels ? 

16. A man divides his property among his four 
sons ; to the youngest he gives 15 per cent., to the 
next 20 per cent., to the second son 30 per cent., and 
the remainder to the eldest ; how much does he give 
the eldest? 

Note. — The whole of anything is, of course, 100 per cent. 
Of itself. 

17. If I give away 25 per cent, of my money to 
A, and 20 per cent, to B, and lend 55 per cent, to 
my brother, how much do I have left ? 

18. Bought a drove of cattle ; in the first town I 
passed through, I sold 25 per cent, of them, and 
afterwards lost 8 per cent, of them ; what per cent, 
of the drove had I then left ? 

19. If I draw 23 per cent, of my money out of 
the bank where it is placed, how much remains 
there ? 

20. If I borrow $ 70, and pay 6 per cent, a year 
for the use of it, how much do I pay in 6 years ? 

21. How much is 4 times 7 per cent, of $^50 ? 

22. How much is 8 times 6 per cent, of $ 80 ? 

23. How much is 9 times 5 per cent., of $60? 

24. How much is J per cent, of $ 100 ? Of $ 10 ? 
Of- JIT Of 1 dimef 

Note. 1 per cent, may be found first, as in Ex. 1, and £ of 
1 per cent, will be £ as much. 

25. How much is f per cent, of $ 200 ? Of $ 20 ? 
Of $12? Of$l? 

26. How much is 5£ times 3 per cent, of 150 
pounds ? 
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27. How much is 6 times 5 per cent, of 225 
yards ? Of 150 yards ? 

28. What sum is allowed for selling goods to the 
amount of $ "500, at 2 J per cent, commission ? 

• 29. A city broker exchanged $ 400 oil a country 
bank, at £ per cent. ; what did . he get for his 
trouble ? 

30. A man having $ 200 in uncurrent bank-bills, 
paid 1£ per cent, to have them exchanged for cur- 
rent money ; how much did he pay ? 

31. How much is 4 J times 6 per cent, of 200 ? 
10 times 5 J per cent, of 100 ? 
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1. What fractional part of anything is 10 per 
cent, of it ? 

Ans. — 10 per cent, is -^fa which, reduced to its lowest 
terms, is -fa. 

2. What fractional part of anything is 12J per 
cent, of it ? 

Analysis. 12£ = -^ ; £ of 1 per cent is £ of-^^, or 
viw an & *$■ °f 1 P er cen t* is 25 times ^hjj or i- 

3. What fractional part of a quantity is 20 per 
cent, of it ? 25 per cent. ? 50 per cent. ? 5 per 
cent. ? 75 per cent. ? 40 per cent. ? 80 per cent. ? 
15 per cent. ? 60 per cent. ? 

4. What fractional part of a quantity is 33J per 
cent, of it ? 8£ per cent. ? 37^ per cent. ? 16| 
per cent. ? 66f per cent. ? 62J per cent. ? 87 J per 
cent. ? 6J per cent ? 

5. What fraction is 4 times 6 per cent. ? 

6. What fraction is 5£ times 8 per cent. ? 
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7. What part of a ton is 24 per cent, of 75 per 
cent, of it ? 

Note. -^ = ^, and ^ of 75 per cent. = 18 per cent. 

8. Wh^ part of a drove of sheep is 20 per cent, 
of 80 per cent, of it ? 

9. What part of a ship is 25 per cent, of 50 per 
cent, of it ? 

10. What per cent, of anything is ■£ of it ? 

Analysis. — Since anything is 100 per cent, of itself, J 
of anything must be i of 100 per cent., or 25 per cent., of it 

11. How many per cent, of anything is £ of it ? 

12. How many per cent, of anything is f of it? 

13. A man lost £ of his money ; what per cent, 
did he lose ? 

14. If a man pays £ of his yearly income for 
board, what per cent, does he have left for other 
purposes ? 

15. How many v per cent, of a quantity is £ of it ? 
I of it? | of it? -&ofit? fofit? f of it? 
£ of it? | of it? ^ of it? Jfc of it? J of £ 
of it? J of \ of it? 

16. / In a certain school, 20 per cent, are in the 
first class, £ of the remainder in the second class, 
and the rest in the third class, which has two equal 
divisions; what fractional part of the school is in 
each division ? 

17. What per cent, of 24 is 6 ? 

Analysis. 6 is &, or \, of 24 ; and since 24 is 100 
per cent, of itself 6 must be £ of 100 per cent., or 25 per 
cent., of 24. 

The basis of percentage is the number on which percentage 
is reckoned. Thus, in Ex. 17, 24 is the basis of percentage. 

18. What per cent, of 10 is 2 ? Of 50 is 5 ? 
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19. What par cent, of 25 is 5 ? 10 ? 8 ? 20 ? 

20. What per cent, of 42 is 7 ? 14 ? 21 ? 35 ? 

21. 7 is what per cent, of 14 ? Of 28 ?■ Of 49 ? 
Of 70? Of 140? 

22. $ 25 is twice what per cent, of $ 150 ? 

23. \ is what per cent, of 12J ? 
Note. 12£ = ^ = *£; and \ is -fa of *£. 

24. \ is what per cent, of 4? Of 12 ? Of 20 ? 

25. 1 is what per cent, of 2£ ? Of 5f ? Of 6 \ ? 

26. | of f is what per cent, of \> of 12 ? 

27. £ of 16 per cent, is what per cent, of 24 per 
cent. ? Of 64 per cent- ? 

28. \ of 15 per cent, is what per cent, oft 18 per 
cent. ? Of 30 per cent. ? 

29. f of 16 per cent, is what per cent, of 24 per 
cent. ? Of 72 per cent. ? 

30. If a miller takes out 4 quarts for every 
bushel he grinds, what per cent, toll does he take ? 

31. If of a hogshead of sugar \ is sold, and of the 
remainder A is rendered unsalable, what per cent, is 
the remainder ? 

32. £ of \ is what per cent, of £ ? 

33. Sold, from a box • of sugar containing 150 
pounds, at one time 20 pounds, and at another time 
30 pounds ; what per cent, of the whole was sold ? 

34. Of 120 yards of cloth there have been sold 
108 yards; what per cent, of the whole remains 
unsold ? 

35. 25 per cent, of 33^ per cent, is what per cent, 
of 16| per cent ? 

36. 33J per cent, of 30 per cent, is what per cent, 
of 12J per cent, of 160 per cent. ? 

37. What per cent, of anything is 50 per cent, of 
25 per cent, of 80 per cent, of it ? 

38. | of'100 is what per cent, of £ of 83J ? 
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LESSON XLII. 

1. 12 is 6 per cent, of what number ? 
Analysis. — Since 6 per cent, of some number is 1 2, 1 

per cent, of that number is \ of 12, or 2, and 100 per cent, 
or the number itself is 100 times 2, or 200. 

2. 15 is 10 per cent, of what number ? 

Analysis. -fifa = tV ; and if-facf some number is 
15, -J#, or *Ae wMmoer itself is 10 fame* 15, or 150. 

3. 20 is 5 per cent, of what number ? 4 per 
cent.* ? 10 per cent ? 

4. 1 J is 12 per cent, of what number ? 3 per 
cent. ? 15 per cent. ? # 

5. ^ is 7 per cent, of what number? 6 per 
cent. ? 4 per cent. ? 

6. 24 is 40 per cent, of what number ? 12 per 
cent. ? 25 per cent. ? 

7. Sold rye so as to gain 25 cents a bushel, which 
was 20 per cent, of what it cost ; what did it cost ? 

8. Paid 80 cents for making a vest, which was 20 
per cent, of the cost of the cloth ; what was the cost 
of the cloth ? / 

9. Bought a horse for $ 160, which was 20 per 
cent, less than his true value; what was his true 
value ? 

Note. — The expression " 20 per cent, less than his true 
value " shows that his true value was the basis of the percentage. 
As his true value was 100 per cent, of itself, then $ 160 must 
be 100 per cent. — 20 per cent., or 80 per cent, of his true 
value. 

10. If I buy a carriage for $ 228, at 24 per cent, 
less than what I can sell it for, what can I sell it for ? 

11. A sells a lot of dry goods for $ 60, at 20 per 
cent, above cost ; what did the goods cost him ? 

Note. — As the cost was 100 per cent, of itself, $60 must be 
120 per cent, or {, of the cost In buying and selling, the gain 
or loss per cent is reckoned on the cost as a basis. 
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12. A merchant sold a lot of goods for $ 260, 
and thereby gained 30 per cent. ; what. was the cost? 

13. Sold a coat for $ 7, and thereby lost 30 per 
cent. ; what was the cost ? 

14. Sold 2 horses, at $ 200 apiece ; on one there 
was a gain of 20 per cent., and on the other a loss 
of 20 per cent. ; was there a gain, or a loss, on the 
sale of the two, and of how much ? 

15. An apple- woman bought apples at 60 cents 
a hundred, and sold them at 1 cent apiece ; how 
much per cent, did she gain ? 

Analysis. — Since she bought apples at 60 cents a hun- 
dred, and sold them at 100 cents a hundred, she gained the 
difference between 100 cents and 60 cents, or 40 cents, on 
every 60 cents. As 40 cents are $#, or #, of 60 cents, the 
gain is § of 100 per cent., or 66§ per cent. 

16. When cloth is bought at $1.20 per yard, 
and sold at $ 1 per yard, how much per cent, is the 
loss ? 

17. Bought cloth at 80 cents per yard, and sold 
it at $1 per yard ; how much per cent, was gained ? 

18. If a horse be bought for $80, and a cow for 

$25, and each be sold so as to gain 16 per cent., 

how much is received for them both ? 

Note. — Either find 16 per cent., or -fa, of the cost, and add 
it to the cost ; or find 116 per cent., or £f 9 of the cost. 

19. John Robinson buys a cargo of coal for 
$ 525, and sells it so as to gain 12 per cent. ; for 
how much does he sell it ? 

20. Having a house worth $1400, I charge for 
it $ 9 J per month ; how much per cent, a year do 
I get for it ? 

21. What per cent, does a merchant lose, who 
sells corn at 80 cents a bushel which cost him 90 
cents ? 

22. Bought 12 barrels of flour for $110, and 
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sold the same again for $ 9.50 a barrel ; how much 
was the gain or loss per cent. ? 

23. I have a house which brings in $ of its value 
every 5 years ; how much per cent, do I receive 
on it each year ? 

24. A bought goods for $ 100, and sold them to 
B so as to gain 10 per cent. ; B sold them again 
to C, and gained 20 per cent.; how hiuch did C 
pay ? How many dollars could A have made, if 
he had sold them himself to C, at the same price 
C paid? 

25. A buys goods, and sells again to B at 10 
per cent, more than he gives ; B sells to C, and 
makes 20 per cent. ; how much per cent, would A 
make, were he to sell to C himself at the same 
price that B receives ? 

Analysis. — As As cost is 100 per cent, of itself, B 
pays 110 per cent, of As cost, and gains 20 per cent., or ±, 
of 110 per cent, which is 22 per cent., of A's cost ; therefore 
A, by selling directly to G, would gain 10 per cent, and 22 
per cent., or 32 per cent. 

26. A sells B a watch, and gains 10 per cent. ; 
§ B sells it again to C, and gains 20 per cent. ; C 

pays $ 110 ; how much did it cost A ? 

27. If A has 50 per cent, less capital than B, 
B has what per cent, more than A ? 

Analysis. — Since IBs capital is 100 per^ cent of itself, 
and As is 50 per cent, less than B's, As must be 50 per 
cent, of B's and the difference between Bfs capital and A's 
must be f g of A's, or once As. Therefore B has once 100 
per cent., or 100 per cent., more capital than A, 

28. If A's capital is 50 per cent, of B's, B's is 
what per cent, of A's ? 

29. Charles Thompson sells to John Johnson 
goods which he bought for % 100, and gains 10 per 
cent. ; he also sells some of the same goods to 
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Peter Williams, and gains 30 per cent. ; how many 
dollars would Johnson gain if he were to sell all he 
bought to Williams at the same price that Thompson 
sells to Williams ? 

30. If I sell to A, a retail dealer, and gain 10 
per cent., and to B, who is one of A's customers, 
and gain 30 per cent., what per cent, would A gain 
by selling to B at the same price that I sell to B ? 

31. If James has 50 per cent, more money than 
John, what per cent, has John less than James ? 
John's money is what per cent, of James's ? 

32. Having a farm of 154 acres, worth $20 an 
acre, I let half of it at 5 per cent, a year on its 
value, and cultivated the other half myself, getting 
back $ 115 beyond all expenses ; is it better for me 
to let my farm, or use it myself, and how much 
difference is there ? 

33: Bouglit a horse for $ 200, which was 20 per 
cent, less than his worth, and sold him at 95 per 
cent, of his value ; how many dollars were gained ? 

34. If a barrel of flour is bought for § of its 
market price, and sold for 4 per cent, more than 
the market price, what per cent, is gained ? 

35. Bought a cargo of flour at 20 per cent, less 
than $ 7 a barrel, and sold it at 4 per centi more 
than $7'a barrel ; what per cent, was gained ? How 
jnany dollars were gained on a barrel ? 

36. If Philadelphia had 25 per cent, less popula- 
tion than New York, New York would have how 
many per cent, more than Philadelphia ? 

37. Paid my agent, for the purchase of a horse, 
$ 168, including 5 per cent, allowed him for his 
services ; what did he pay for the horse ? 

38. One publisher allows his agents 20 per 
cent, of all the money which they receive for his 
books, while another allows his agents to deduct 
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a sum equal to 25 per cent, of the amount which 
they remit to him; which terms are most favor- 
able for the agents? 

39. A grocer bought 100 eggs, at 15 cents a 
dozen, but 16 of them proved bad, and he sold the 
rest at 18 cents a dozen ; how much per cent, 
did he gain ? * f 

40. Buying $150 worth of goods, I lose 14 per 
cent., but at the same time I buy $ 360 worth, and 
gain 9 per cent. ; do I gain or lose on my whole 
capital, and how much ? 

41. A sells to B for $ 6 goods which he bought 
for $ 5 ; B sells again to C, and loses 10 per cent. ; 
C sells to D at 1 7 what cost him $ 6 ; how much 
per cent, would A gain by selling directly to D. 

42. A man gains 20 per cent., in each of three 
years, upon what he had at the , beginning of the 
year ; how much more has he then than when he 
t>egan? 



LESSON XLIIL 

Interest is money paid for the use of money. 

The Principal is the sum of money for which interest 
is paid. 

Interest is usually reckoned at a certain rate per cent, 
for one year. Thus, 6 per cent, means that $6 are paid 
for the use of $ 100 for 1 year, 6 cents for the use of 100 
cents, or $1, and so on ; or that the interest for 1 year 
is equal to y^ of the principal. 

1. What is the interest of $1 for 2 years at 
6 per cent? 

Analysis. — If the interest of % 1 for 1 year is 6 cents, 
for 2 years it is 2 times 6 cents, or 12 cents. 



INTEBEST. 121 

2. What is the interest of $ 1 for 3 years, at 6 
per cent. ? For 4 years ? For 10 years ? 

3. What is the interest of $ 1 for 2 years, at 4 
per cent. ? For 5 years ? For 8 years ? 

4. What is the interest of $ 10 for 1 year, at 5 
per cent. ? 

First Analysis. — If the interest of $1 for 1 year is 

5 cents, the interest of $ 10 t* 10 times 5 cents, or 50 cents. 
Second Analysis. — As the interest is equal to 5 per 

cent, of the principal, it is equal to T ^, or ^$, of the prin- 
cipal ; t?jj of $ 10 is $ £, or 50 cents. 

5. What is the interest of $2 for 1 year, at 6 
per cent. ? At 5 per cent. ? At 8 per cent. ? 

6. What is the interest of $4 for 1 year, at 6 
per cent. ? Of $5 ? Of $ 7 ? Of $10 ? 

7. What is the interest of $ 75 for 1 year, at 
8 per cent. ? At 10 per cent. ? At 12 per cent. ? 

Note. — Apply the second analysis to these examples. 

8. What is the interest of $125 for 1 year, at 

6 per cent. ? At 5 per cent. ? At 7 per cent. ? 

9. What is the interest of $50 for 1 year, at 
6 per cent. ? At 4 per cent. ? At 8 per cent. ? 

10. What is the interest of $5 for 4 years, 
at 6 per cent. ? 

First Analysis. — If the interest of $1 for 1 year is 
6 cents, for 4 years it is 4 times 6 cents, or 24 cents ; and 
if the interest of % 1 for 4 years is 24 cents, the interest of 
% 5 for 4 years is 5 times 24 cents, which are 120 cents, or 
% 1.20. 

Second Analysis. — As the interest for 1 year is equal 
to 6 per cent, of the principal, for 4 years it is equal to 4 
times 6 per cent., which are 24 per cent, or &, of the prin- 
cipal ; &of $5is$ i, and 2 \ of $ 5 are $ f, or $ If . 

Note. — The second method will generally be found prefer- 
able for mental operations, unless the principal is quite small. 

6 
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11. What is the interest of $ 4 for 2 years, at 
6 per cent.? Of $6? Of $8? 

12. What is the interest of $ 10 for 5 years, at 
4 per cent. ? At 3 per cent. ? At 5 per cent. ? 

13. What is the interest of $25 for 6 years, at 
6 per cent. ? At 8 per cent. ? At 10 per cent. ? 

14. What is the interest of $ 10 for 3 years, at 
6 per cent. ? Of $ 12 ?_ Of $ 20 ? 

15. What is the interest of $ 50 for 5 years, at 
6 per cent. ? For 4 years? 

16. What is the interest of $600 for 5 years, 
at 34 per cent. ? At 6f per cent. ? At 6 per cent. ? 

17. What is the interest of $ 400 for 7 J years, 
at 5 per cent. ? At 8 per cent. ? 

18. What is the interest of $ 60 for 7 years, at 
6 per cent. ? For 9 years ? 

19. What is the interest of $ 240 for 10 years, 
at 5 per cent. ? At 7A per cent. ? At 4 per cent. ? 

20. What is the interest of $ 3 for 3 years, at 
3percent.? Of$3£? Of$5i? Of$6£? 

€ 21. What is the interest of $ 15 for 8 years, at 
10 per cent. ? At 4 per cent. ? At 6 per cent. ? 

22. What is the interest of $100 for 5 years, 
at 7 per cent. ? For 6 years ? For 7 years ? 

23. What is the interest of $150 for 2 years, 
at ? per cent. ? For 3 years ? For 4 years ? 

24. What is the interest of $200 for 3 years, 
at 7 per cent. ? At 8 per cent. ? 

25. What is the interest of $320 for 4 years, 
at 10 per cent. ? At 12J per cent. ? 

26. What is the interest of $220 for 5 years, 
at 7 per cent. ? Of $ 500 ? Of $ 600 ? 

27. What is the interest of $ 100 for 1 month, 
at 6 per cent. ? 

First Analysis. — If the interest of $ 100 for 1 year 
is $ 6, for I month, or ^ of a year, it is -^ of $ 6, which 
*s $4. or 50 cents. 
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Second Analysis. — As the interest for 1 year is equal 
to 6 per cent, of the principal, for 1 month, or ^ of a year, 
it is equal to -fa of 6 per cent., which is £ of 1 per cent, or 
?far9 if the principal ; ?fo of $ 100 is $ £, or 50 cents. 

28. What is the interest of $1 for 1 month, at 

6 percent.? Of $10? Of $6? Of $8? 

29. What is the interest of $1 for 1 month, 
at 12 per cent. ? At 9 per cent. ? At 8 per cent. ? 
At 7 per cent. ? At 4 per cent. ? At 5 per cent. ? 
At 10 per cent. ? At 3 per cent.? 

30. What is the interest of $ 60 for 2 months, 
at 6 percent.? Of $9? Of $90?. 

Note. 2 months = £ of a year. 

31. What is the interest of $ 200 for 1 month, 
at 6 per cent. ? Of $ 300 ? Of $ 360 ? Of $ 420 ? 

32. What is the interest of $ 100 for 4 months, 
at 6 per cent. ? For 5 months ? For 6 months ? 
For 8 months ? For 40 months ? 

33. What is the interest of $ 100 for 6 months, 
at 7 per cent. ? At 8 per cent. ? At 12 per cent. ? 

34. What is the interest of $100 for 4 years 
and 4 months, at 6 per cent. ? Of $ 200 ? Of 
$300? Of $50? Of $350? 

Note. 4 years 4 months = 4^ years, or ^ of a year. 

35. What is the interest of $ 50 for 4 years and 
3 months, at 4 per cent. ? At 8 per cent. ? 

36. What is the interest of $150 for 6 years 
and 8 months, at 6 per cent.? For 4 years 2 months? 

37. What is the interest of $468 for 3 years 
and 4 months, at 5 per cent.? For 1 year 8 months? 

38. What is the interest of $625 for 5 years 
and 6 months, at 8 per cent.? 

39. What is the interest of $ 800 for 1 year and 

7 months, at 3 per cent ? 



I 
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LESSON XLIV. 

In reckoning interest, a month is usually considered as 
consisting of 30 days, and a year of 360 days. 

1. What is the interest of $ 1 for 30 days, at 
6 per cent.? For 60 days ? For 120 days ? For 
20 days? For 40 days? For 90 days? For 12 days? 
For 15 days ? For 100 days ? 

^ Note. 30 days = ^fr, or ^, of a year ; 60 days = ^, 
or J, of a year, and so on. 

2. What is, the interest of $60 for 24 days, 
at 7 per cent.? For 45 days ? For 18 days ? For 
36 days ? For 72 days ? 

3. What is the interest of $ 150 for 1 month and 
24 days, at 8 per_cent.? 

Analysis. — As there are 30 days in 1 month, lm. 24<£ 
= lf$fra. = l|?w. = fm., and as lm. = -fey., %m. = | of 

As the interest for 1 year is equal to 8 per cent, of the 
principal, for $j of a year, it is equal to ^ of 8 per cent ; 
(sV °f 8 per cent, is ^, or f , per cent., and $y are 3 times 
% per cent.), or f per cent, that is, -^^fa, or ? ^ of the prin- 
cipal. %iu of $150 is $£f, or $f, and ^^ are 3 times 
$ f, which are $£, or $ 1.80. 

4. What is the interest of $300 for 7 months 
and 10 days, at 6 per cent.? 

5. What is the interest of $175 for 9 months 
and 18 days, at 5 per cent.? 

6. What is the interest of $50 for 10 months 
and 20 days, at 6 per cent.? 

7. What is the interest of $100 for 4 months 
and 15 days, at 7 per cent.? 

8. What is the interest of $ 125 for 4 years, 2 
months, and 12 days, at 5 per cent.? 

Note. 4y. 2m. 12<L = 4|y. = ^y. 
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9. What is the interest of $300 f<?r 3 years, 3 
months, and 10 days, at 6 per cent.? 

10. What is the interest of $ 150 for 1 year and 
20 days, at 6 per cent.? 

11. What is the interest of $ SO for 6 years, at 

5 per cent.? At 7 per cent.? 

12. What is the interest of $ 10 for 4 years and 

3 months, at 4 per cent.? At 8 per cent.? 

13. What is the interest of $150 for 5 years 
and 4 months, at 6 per cent.? ^ 

14. What is the interest of $360 for 1 year, 

4 months, and 20 days, at 6 per cent.? 

15. What is the interest of $45 for 4 years, 5 
months, and 10 days, at 6 per cent.? 

16. What is the interest of $ 80 for 5 years, 7 
months, and 15 days, at 6 per cent.? 

17. What is the interest of $600 for 2 years, 
1 month, and 18 days, at 5 per cent.? 

18. What is the interest of $ 800 for 9 months 
and 10 days, at 9 per cent.? 

19. What is the interest of $210 for 3 years 
and 4 months, at 7 per cent.? 

20. What is the interest of $ 10 for 1 day, at 

6 per cent.? For 6 days ? For 10 days ? 

Analysis. — If the interest of $ 1 for 1 year is 6 cents, 
for 1 month it is -^ of 6 cents, which is £ of a cent, or 5 
mills, and for 1 day it is ^jo/5 mills, or £ of a mill; and 
if the interest of $ 1 for 1 day, at 6 per cent., is % of a 
mill, the interest of % 10 is 10 times £ of a mill, which are 
1§ mills, or % of a cent. 

Note. — This form of analysis may be used when the days, or 
months and days, cannot be reduced to a convenient fraction of 
a year. 

As '6 days and 10 days are, respectively, \ and J of a month, 
these fractions may be used in place of -fa, in finding the interest 
for 6 days and 10 days; or, the interest for 6 days and 10 days 
may be obtained from the interest for 1 day, after that is known. 
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21. What is the interest of $ 20 for 5 days, at 6 
per cent. ? For 1 day ? For 3 days ? 

22. What is the interest of 1 1 for 2 days, at 12 
per cent. ? For 1 day ? For 14 days ? 

23. What is the interest of $ 5 for 4 days, at 6 
per cent. ? For 4 months ? For 4 months and 4 
days ? 

24. The interest of $ 240 for a certain time is 
$ 18, at 6 per cent. ; how much is it at 8 per cent. ? 

Note. — Either add to the interest at 6 per cent. £ of itself, 
or find from it the interest at 1 per cent.' and then at 8. 

25. Find the interest of $40 for 4 years and 2 
months, at 6 per cent. At 4 per cent. At 5 per 
cent. At 7 per cent. At 8 per cent. 

26. Find the interest of $ 10 for 8 months and 12 
days, at 6 per cent. At 4 per cent. At 5 per cent. 
At 7 per cent. At 8 per cent. 



LESSON XLV. 

The Amount is the interest and principal added together. 

1. What is the amount of $ 40 for 2 years, at 6 
per cent. ? 

First Solution. — The interest, which may be obtained 
by either of the methods mentioned in the previous lessons, is 
$ 4.80, and % 40 + $ 4.80 = $ 44.80, the amount. 

Second Solution. — The interest for 2 years, at 6 per 
cent, is equal to -j^, or ^, of the principal; and, as the prin- 
cipal is \\ of itself, the amount is equal to § \ -J- ^, or £f , 
of the principal. ^ of $ 40 is $ |#, or $ |, and |f , or the 
amount, is 28 times $ f , which are $ *\±, or $ 44f. 

2. What is the amount of $ 60 for 4 years, at 4 
per cent. ? 
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3. What is the amount of $80 for 3 years, at 5 
per cent. ? For 4 years ? 

4. What is the amount of $ 100 for 6 years, at 4 
per cent. ? At 6 per cent.? 

5. What is the interest of $ 70 for 6 years, at 7 
per cent. ? At 5 per cent.? 

6. What is the amount of $ 150 for 2 years, at 7 
per cent. ? For 4 years ? 

7. What is the interest of $100 for 3 years and 4 
months, at 7 per cent. ? 

8. What is the interest of $ 25 for 6 years and 1 
month, at 6 per cent. ? 

9. What is the interest of $ 10 for 4 years and 2 
months, at 12 per cent. ? 

10. What is the amount of $150 for 4 years and 

1 month, at 6 per cent. ? 

11. Required the amount of $ 200 for 2 years 
and 2 months, at 4 per cent. 

12. Required the amount of $ 145 for 6 years 
and 3 months, at 8 per cent. 

13. Required the amount of $400 for 2 years, 

2 months, and 20 days, at 4J per cent. 

14. What is the amount of $ 140 for 2 years, 4 
months, and 24 days, at 5 per cent. ? 

15. What is the amount of $ 200 for 2 years, 6 
months, and 15 days, at 6 per cent. ? 

16. What is the interest of $ 15 for 6 years, 10 
months, and 15 days, at 8 per cent. ? 

17. What is the amount of $ 360 for 2 years and 
1 month, at 6 per cent. ? 

18. What is the amount of $ 180 for 6 years and 

8 months, at 10 per cent. ? 

19. What is the amount of $ 200 for 5 years and 

9 months, at 4 per cent. ? 

20. What is the amount of $ 140 for 3 years, 1 
month, and 15 days, at 8 per cent. ? 



I 
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21. What is the amount of $ 175 for 4 years and 
8 months, at 6 per cent. ? 

22. What is the amount of $ 140 for 3 years, and 

4 months, at 3 per cent. ? 

23. Required the amount of $ 160 for 9 years, at 

5 per cent. 

24. Required the amount of $ 300 for 5 years, 6 
months, and 20 days, at 6 per cent. 

25. What is the amount of $ 250 for 1 year, 6 
months, and 24 days, at 6 per cent. ? 

26. What is the amount of $ 500 for 1 year, 3 
months, and 18 days, at 10 per cent. ? 



LESSON XLVI. 

1. If the interest of $ 120 for 1 year is $ 9, what 
is the interest of $ 60 ? 

Analysis by Ratio.* $ 60 is £ of $ 120, and if the 
interest of $ 120 is $ 9, the interest of $ 60 is £ of $ 9, or 
$ 4£. 

Analysis by Unity. — If the interest of $ 120 is $ 9, 
the interest of $1 is T fo of $ 9, or $ T 3 ,j, and the interest of 
$ 60 is 60 times $ ^, which are $ -^ 8 #, <w $ 4 J. 

2. If the interest of 1 400 for 1 year is $ 24, what 
is the interest of $ 100 ? Of $ 10 ? Of $ 1 ? 

3. If the interest of $ 12 for 5 years is $ 3.60, 
what is the interest of $ 6 ? Of $ 60 ? Of $ 300 ? 

4. If the interest of 1 160 for 2 years is $ 18, 
what is the interest of $ 80 ? Of $ 40 ? 

5. If the interest of $ 280 for 3 years is $ 46, 
what is the interest of $ 70 ? Of $ 140 ? 

6. If the interest of $ 100 for 3 years is $ 20, 

* See Lesson XXXVII. 
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what will it be for 6 years ? For 1 year ? For 10 
years ? For 4 years ? 

7. If the interest of $180 for 2 years is $23, 
what is it for 3 years ? For 7 years ? For 9 years ? 

8. If the interest of $ 200 for 3 years is $ 27, 
what is it for 1 year? For 1 month? For 4 
months ? For 7 months ? 

9. If the interest of $ 200 for 1 month is $ 1, 
what is it for 15 days ? For 5 days ? For 1 day ? 

10. If the interest of $140 for 1 year and 4 
months is $ 10, what is it for 8 months ? For 4 
months ? For 2 months ? For 1 month ? 

11. The interest of $ 240, at 6 per cent., is $ 27 ; 
what is it at 2 per cent. ? At 1 per cent. ? 

12. The interest of $ 320, at 7 per cent., is $ 15 ; 
what is it at 1 per cent. ? At 8 per cent. ? 

13. If the interest of $ 100 for 3 years is $ 21, 
what is the rate per cent. ? 

14. If the interest of $ 300 for 1 year is $ 21, 
what is the rate per cent. ? 

15. What is the interest of $ 100 for 4 years, at 
1 per cent. ? If the interest of $ 100 for 4 years is 
$ 20, what is the rate per cent. ? 

16. If the interest of $300 for 2 years is $48, 
what is the rate per cent. ? 

First Analysis. — If the interest of $ 300 for 2 years 
is $ 48, for 1 year it is £ of $ 48, or $ 24 ; and as^ $ 24 
are equal to -fifo, or -j^, of the principal, the rate per cent, 
must be 8. 

Second Analysis. — The interest of $ 300 for 2 years, 
at 1 per cent, is $ 6, and since % 6 is the interest at 1 per 
cent, % 48 must be the interest at as many per cent, as $ 6 are 
contained times in % 48, which are 8. 

17. If the interest of $ 200 for 2 years is $ 12, 
what is the rate per cent. ? 

6* "^ 
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18. If the interest of $ 400 for 3 years is $ 24, 
what is the rate per cent. ? 

19. If the interest of $25 for 1 year and 8 
months is $ 1, what is the rate per cent. ?. 

First Analysis. ly. 8m. = l§y. = §y. If the inter- 
est of % 25 for % of a year is $ l 9 for \ of a year it is % \, 
and for $ , or a year, it is % $. As the principal is $ 25, or 
$ J-f *, the interest for 1 year is equal to T f ? o/* the principal, 
and since the principal is 100 per cent of itself, the interest 
for 1 year is t $t, of 100 per cent, which are -^ per cent, or 
2f per cent 

Second Analysis. — The interest of $ 25 for 1 year 
and 8 months, at 1 jper ce/tf., & $ T ^- ; and since % -^ is the 
interest at 1 per cent, $ 1 must be the interest at as many per 
cent as $fy are contained times in $ 1 , or $ -ff , which are 
2§. Therefore 2f per cent is the required fate. 

20. If the interest of $150 for 3 years and 4 
months is $ 35, what is the rate per cent.? 

21. If the interest of $50 for 1 year and 3 
months is $ 3, what is the rate per cent.? 

22. If the interest of $ 75 for 4 years and 2 
months is $ 12J-, what is the rate per cent.? 

23. A man paid $ 8 for the use of $ 48 for 1 year 
and 4 months ; what was the rate per cent.? 

24. John Niles lends Harry Hubbard $ 30 for 2 
years and 6 months ; Harry has to pay at the end 
of the time $ 36 ; what is the rate per cent.? 

Note. — The principal, $ 80, has to be paid back, and is of 
course a part of the $ 36 ; the remainder, $ 6, is the interest, by 
■which the rate per cent, is to be found. 

25. A note of $ 100, being on interest 2 years 
and 2 months, amounted to $ 126 ; what was the 
rate per cent.? 

26. A gentleman lent $60 for 1 year and 6 
months, and received $90; what was the rate per 
cent.? 
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LESSON XLVII. 

1. What principal, in 4 years, at 10 per cent., 
will give $ 6 interest ? 

First Analysis. — The interest for 4 years, at 10 per 
cent., is equal to ^h, or f, of the principal ; then if \ 
of the principal are % 6, \ is £ of $ 6, or $ 3, and -|, or 
the principal itself, is 5 times $ 3, or $ 15. 

Second Analysis. — The interest of % 1, for 4 years, 
at 10 per cent, is $ f, and since $£ , or 4 dimes, is the interest 
of $1, $ 6, or 60 dimes, must be the interest of as many 
dollars as 4 dimes are contained times in 60 dimes, which 
are 15. Therefore the required principal is $ 15. 

2. What principal, in 2 years, at 4 per cent., 
will give $ 8 interest ? 

8. What is the principal that, in 4 years, at 3 
per cent., will give $ 6 interest ? 

4. What principal, in 5 years, at 6 per cent., 
will give $ 10 interest ? 

5. What principal is sufficient in 3 years, 2 
months, and 12 days, at 5 per cent., to gain $ 64 ? 

6. What principal is sufficient in 2 years, at 8 
per cent., to gain $10? 

7. What principal is sufficient in 6 years, at 1 
per cent.-, to gain $ 20 ? 

8. What principal, in 1 year and 8 months, at 4 
per cent., will gain $5? 

9. What principal, in 6 years and 4 months, at 
6 per cent., will gain $19? 

10. What principal is sufficient in 7 years, to 
gain $14, at 7 per cent.? 

11. The interest on a note for 4 years and 2 
months, at 4 per cent., was $60; what was the 
principal ? 
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12. If the interest of $ 50, at 6 per cent., is $ 6, 
how long has it been on interest ? 

Analysis. — The interest of % 50, for 1 year, at 6 per 
cent., is $ 3 ; and since $ 3 is the interest for 1 year, $ 6 
must be the interest for as many years as $ 3 are contained 
times in $ 6, which are 2. Therefore 2 years is the time 
required. 

13. If the interest of $60, at 2 per cent., is 
$12, how long has it been on interest ? 

14. How long must $100 be on interest, at 4 
per cent., to gain $40? 

15. A note of $80, being on interest at 8 per 
cent., amounted to $ 160 ; how long was it on 
interest ? 

16. How long must $10 be on interest, at 5 
per cent., to gain $ 3 ? 

17. If the interest of $20, at 4 per cent., is 
$ 4, how long a time has it been on interest ? 

18. If the interest of $50, at 8 per cent., is 
$ 12, how long has it been on interest ? 

19. Required the time that $40 must be on in- 
terest, at 2 per cent., to gain $ 8. 

20. A gentleman lent $60, at 6 per cent., and 
received $ 140 ; how long was it on interest ? 

21. A sum of money is on interest at 6 per cent. ; 
how long will it take it to double itself ? 

Note. — That is, if it gain 6 per cent, a year, how long will 
it take to gain 100 per cent.? 

22. How long will it take a sum of money to 
double itself, at 9 per cent.? At 18 per cent.? 

23. A given principal gains \ of f of itself a 
year ; how long will it take it to double itself ? 

Note. — That is, how long will it take to gain £§ of itself? 

24. A given principal gains f of \ of itself a 
year ; how long will it take to double itself ? To 
gain £ of itself? \ of itself? 
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25. If I loan $ 1200, at 8 per cent, a year, how 
loi\g will i* be in gaining $ 80 ? 

26. If I loan $ 500, at 7 per cent, a year, how 
long will it be in gaining $ 350 ? 



LESSON XLVIII. 

The Present Worth of a sum due at some future 
time is what should be "paid now, instead of paying that 
sum then ; it is therefore equivalent to a principal which, 
being put at interest, will amount to the debt at the time 
of its becoming due. 

Discount is the allowance or deduction made for pay- 
ing money before it is due ; it is, therefore, equivalent to 
the interest on the present worth of the. debt up to the 
time of its becoming due. 

1. What principal, in 4 years, at *5 per cent., 
will amount to $ 96 ? 

First Analysis. — The interest for 4 years, at 5 per 
cent, is equal to •$&, or •£, of the principal, and as the 
principal is % of itself, the amount must be equal to f of 
the principal; then, if | of the principal are $96, £ of 
the principal is £ of $ 96, or $ 16, and -| , or the principal 
itself, is 5 times $ 1 6, or $ 80. 

Second Analysis. — The amount of $ 1 for 4 years, at 
5 per cent, is $ f, and since $ f, or 12 dimes, is the amount 
of $ 1, $ 96, or 960 dimes, must be the amount of as many 
dollars as 12 dimes are contained times in 960 dimes, which 
are 80. Therefore the required principal is $80. 

2. What principal, in 5 years and 10 months, 
at 6 per cent., will amount to $ 9 ? 

3. What is the present worth of $ 50, due in 5 
years, at 5 per cent.? 

Note. — That is, what principal, ^v& &\* Sfctowresk fet ^ ^axs^ 
at 5 per cent, will amount to % 50 1 
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4. What is the present worth of $136, due in 6 
years, at 6 per cent.? 

5. What is the present worth of $ 172, due in 9 
years, at 8 per cent.? 

6. What is the present worth of $ 7J, due in 5 
years, at 10 per cent.? 

7. What is the present worth of $78, due in 1 
year, at 4 per cejat.? 

8. What is the present worth of $85, due in 10 
years, at 7 per cent.? 

9. What is the present worth of $96,_due in 8 
years, at 7J per cent.? 

10. What is the discount of $ 84, due in 8 years, 
at 5 per cent.? 

First Solution. — The present worth, which may he 
obtained by either of the methods given in this lesson, is 
$ 60, and $ 84 — $ 60 = $ 24, the discount. 

Second Solution. — The discount for 8 years, at 5 
per cent, is equal to •$&, or \ , of the present worth, and 
as the present worth is % of itself, the given sum must be 
equal to \ of the present worth ; then, if £ of the present 
worth are $ 84, £ of the present worth is } of $ 84, or $ 12, 
and g of the present worth, or the discount, is 2 times $ 12, 
or $24. 

11. What is the discount of $100, due in 5 
years, at 5 per cent.? 

12. What is the discount of $77, due in 9 
years, at 6 per cent.? 

13. What is the discount of $66, due in 6J 
years, at 10 per cent.? 

14. What is the discount of $74, due in 6 
years, at 8 per cent.? 

15. What is the discount of $81, due in 5 
years, at 7 per cent.? 

16. What is the discount of $77$, due in 4 
years, at 10 per cent.? 
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17. What is the discount of $57, due in 2 
years, at 7 per cent.? 

18. What is the discount of $63, due in 10 
months, at 6 per cent.? 

19. What is the discount of $81, due in 1 
year and 4 months, at 6 per cent.? 

20. What is the present worth of $64 due in 
5 years, 7 months, and 6 days, at 5 per cent.? 

21. What is the present worth of $122, due 
in 100 days, at 6 per cent.? 

22. What are the present worth and discount 
of $108, due in 2 years and 11 months, at 12 
per cent.? 

23. What are the present worth and discount 
of $ 200, due in 6 years, 8 months, at 5 per cent.? 

24. What are the present worth and discount 
of $50, due in 11 years, 1 month, and 10 days, 
at 6 per cent.? 



LESSON XLIX. 

1. Divide a sum of money between A and B, 
giving A $ 3 as often as you give B $ 2 ; what share 
of the money will each receive ? 

Analysis. — As often as A receives $ 3 and B $ 2, they 
both receive $ 3 + $ 2, or $ 5 ; therefore A receives $ , and 
B f 9 of the rrymey. 

2. If you divide $ 24 between A and B, by giv- 
ing A $3 as often as you give B $5, how many 
dollars will each receive ? 

3. Divide $ 35 between John Wilson and Simon 
Edwards ; how much will each get, if John receives 
$ 4 as often as Simon receives $ 3 ? 

4. A man has two sons, to whom he leaves 
$660, to the elder $7 to every $4 he leaves the 
younger; how much does each get? 
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5. Divide 51 into two numbers which shall be 
to each other as $ to f . 

Analysis. § = fa, and J = fa ; hence $ and \ are 
to each other as fa to fa, or as 8 to 9. We therefore divide 
51 into 8 -\- 9, or 17, equal parts, and one number wiU be fa 
and the other \fa, of 51; fa of 51 is 3, fa are 8 times 3, or 
24, £fo first number, and fa are 9 times 3, or 27, the second 
number. 

6. Divide 60 into two numbers which shall be 
to each other as 7 to 5. As 3 to J. As 5£ to 2. 

7. Divide 69 into two parts which shall be to 
each other as £ to £. 

8. Two men buy a cask of beer, containing 30 
gallons ; one pays $ 4, and the other 3J ; what part 
does each get ? 

9. I go into partnership with Thomas Gould, 
and pay in $ 5 of capital to every $ 4 he pays ; how 
much more do I pay than he ? How much less 
does he pay than I ? What share of the whole do I 
pay, and what share does he pay ? If we have a 
profit of $ 63, how much should I receive ? How 
much should Gould receive ? 

10. Three men hired a pasture for $ 36 ; A put 
in 4 oxen, B 3 oxen, and C 5 oxen ; how much 
should each pay? 

11. John Stevens and Samuel Judkins hire a 
pasture together; John puts in 3 cows for 2 days, 
and Samuel 4 cows for 6 days ; they pay $ 5 rent ; 
how much should each pay ? 

Note. 3 cows for 2 day's would be the same as 2 times 3 
cows for 1 day. 

12. Divide 55 into two parts, of which the larger 
is £ of the less ; how great is each ? 

Note. — As the less is $ of itself, 55 must be ^ of the less. 

13. Divide 27 into two parts, of which one is % 
of the other. 
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14. A gentleman has 3 sons, to whom he gives 
98 cents to celebrate the Fourth of July ; Edward, 
the eldest, has 2 times as much as Robert, the 
second, and 4 times as much as John, the youngest : 
how much does each receive ? 

Note. — John's share is once itself, Edward's is 4 times John's 
share, and Robert's is £ of Edward's, or 2 times John's ; therefore 
the whole sum, or 98 cents, is 7 times John's share. 

15. Mary had 40 apples ; she gave £ to her 
schoolmates, and divided the rest between her two 
sisters and herself, taking only £ as many as both 
her sisters ; how many did she have for herself ? 

16. In a granary there is twice as much rye "as 
wheat, twice as much wheat as buckwheat, and £ 
as much barley as rye; there are 125 bushels in 
all ; how much of each kind ? 

17. While traveling, I met 11 beggars ; 2 were 
cripples, 3 were blind, and 6 were too lazy to work ; 
I gave each cripple 2 times as much as each blind 
man, and each blind man 3 times as much as each 
lazy man ; in all I gave away 54 cents ; how much 
did each cripple receive ? 

18. Two men entered into partnership ; the first 
put in $ 500 for 4| months, and the second $ 600 
for 3 J months ; their profits are $ 110 ; how much 
ought each to have? 

Note. — Their shares of the profits must be to each other as 
2400 to 2000, or 6 to 5. (See Example 11.) 

19. Two men go into partnership ; A puts in 
$200, and B $150; their profits are $32; how 
much per cent, do they gain on their capital, and 
what is each one's share? 

20. A, B, and C enter into partnership ; A puts 
in J, B |, and C the remainder; after a while A 
withdraws his, and the capital is now $ 480 ; how 
much does each put in ? 
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21. C and D hire a pasture together ; C pays 
$ 12, and D $ 10 ; C puts in 6 cows ; how many 
should D put in? 

22. What two fractions, whose sum is 1|, are 
to each other as 2£ to 3£ ? 

23. Two men start from New York, and travel 
in opposite directions, one at the rate of 4 J miles 
an hour, and the other at the rate of 6| miles an 
hour ; how far apart will they be at the end of 1 
hour ? How far in 4 hours ? 6 hours ? 10 hours ? 

24. A gentleman wished to give $100 for be- 
nevolent objects ; having given away A, J, and £ of 
it, he divided the rest equally among o poor widows ; 
how much did each widow receive ? 

25. A man having returned from California, 
being asked how much money he had made, an- 
swered, that if he had made as much more, and 
half as much more, he should have $ 1000 ; how 
much had he made? 



LESSON L. 



1. A cistern is filled by a pipe in 4^- hours ; what 
part of it is filled in 1 hour ? 

2. A man can do J of a piece of work in 1 hour ; 
how long will it take him to do the whole ? 

3. Two men together can eat A- of a barrel of 
crackers in 1 day ; how long will it take them to 
eat the whole?' 

4. A can do a piece of work in 8 days, and B 
the same work in 12 days; how long will it take 
them both ? 

Analysis. — Since A can do £ of the work in 1 day, 
and B -fa, both can do £ -f- y 1 ^, or & ~h A" = A"» * n * 
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day ; and it will take them both as many days to do the 
whole work as ^ is contained times in JJ, which are ^, or 
4$. Therefore it would take them both 4| days to do the 
work. 

Note. — The last part of the analysis may be thus expressed : 
since they can do -A of the work in 1 day, they can do -X of it 
in ^ of a day, and |4, or the whole work, in 24 times \ or a day, 
which are %£■ of a day, or 4-J days. 

5. Two men can each do f of a piece of work 
in 1 day ; how long will it take them both to do 
the whole? 

61 Two men set out to mow a field ; the first 
can mow it in 16 days, and the second in 20 ; how 
long will it take them both to mow the field ? 

7. A cistern has 3 pipes ; the first will fill it in 2 
hours, the second in 3 hours, and the third in 6 
hours ; how long will it take them all to fill it ? 

8. A cistern has 2 pipes ; the first will fill it in 2 
hours, and the second will empty it in 3 hours ; if 
both pipes are open, how long will it take to fill the 
cistern ? 

9. A cistern has 4 pipes ; the first will fill it in 2 
hours, the second will fill it 3 hours, the third in 4 
hours, and the fourth will empty it in 2 hours ; now, 
if the pipes are all open at the same time, how long 
will it take to fill the cistern ? 

10. A and B together can build a wall in 16 days, 
but with the aid of C they can build, it in 10 days ; 
how long will it take C to build it alone ? 

11. A can reap a certain piece of rye in £ of a 
day, B in f of a day, and C in 1 day ; how long will 
it take them together to finish the piece, after C has 
been reaping J of a day ? 

12. A can cut a cord of wood in § of a day, B in 
| of a day, and C in £ of a day ; after A and B have 
cut i of a day, how long will it take C to finish the 
cutting of the remainder of the cord ? 
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13. Divide 24 into 2 parts which shall be to each 
other as If to 3. 

14. Divide 32 into 3 parts which shall be, respec- 
tively, as 2 J, 1£, and 1^. 

15. A and B can do a piece of work in 15 days, 
and B alone in 24 days; how long would it take A 
alone ? 

16. Three men go into partnership ; the first pays 
$ 7 as often as the second pays $ 4, and the third $ 5 
as often as the second pays $ 8 ; they all pay in 
$ 540 ; how much does each pay ? 

17. Divide 86 into two parts, of which the larger 
is 5£ times as much as the less. 

18. Divide 50 into three parts, of which the first 
is f as large as the second, and the third 3 times as 
large as the first and second. 

19. Three men, A, B, and C, were to share $ 400 
in the proportion of A, J, and £, respectively ; but, as 
C died, it is required to divide the whole sum prop- 
erly between the other two ; how much should each 
receive? 

20. Two men, A and B, invest the same amount 
of money in a joint speculation, but A's money is 
used 3 months and 10 days, while B's is used 2 
months and 15 days ; if they gain $ 140, how much 
should each receive ? 

21. A man, in distributing some money to several 
indigent persons, gave $ 2i to one man, $ 3f to 
another, $ 4f to another, $ St to another, and $ If to 
another ; how many dollars did he give away ? 

22. Bought 12 buffalo robes, at $ 12J apiece, and 
paid for them with wood, at $ 7 J a cord ; how many 
cords did it take ? 

23. If a frog should be 12 days in getting out of 
a well, by leaping up 12 feet every morning, and fall- 
ing back 4 feet every evening, how deep is the well ? 
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24. A student, having a bible, a dictionary, and 
an algebra upon his table, was asked the price of 
each ; he answered that his bible cost twice as much 
as his dictionary, the dictionary cost twice as much ad 
the algebra, and that the three books cost $ 10 ; what 
was the cost of each book ? 



LESSON LI. 

1. If 1 6 worth of provisions will last 5 men 7 
days, how long will they last 10 men ? 

Analysis by Ratio. 5 men are y^j, or \, of 10 men, 
and the provisions which will last 5 men 7 days will last 10 
men £ of 7 days, or B£ days. 

Analysis by Unity. — The provisions which wiU last 5 
men 7 days, will last 1 man 5 times 7 days, or 35 days ; and 
what wiU last 1 man 35 days, wiU last 10 men T \j of 35 
days, or 3£ days. 

2. If a barrel of meat will last 12 men 20 days, 
how long will it last 16 men ? 36 men ? 40 men ? 

3. If a barrel of beer last 5 men 16 days, how 
long will it last 8 men ? How many men will it last 
8 days? 

4. If a pole 40 feet high cast a shadow of 25 feet, 
how long a shadow will be cast at the same time by 
a similar pole 16 feet high ? How high a pole wiU 
cast a shadow of 30 feet ? 

5. If I borrow $ 20 for 3 months, how many dol- 
lars can I lend for 5 months, in order to return the 
favor ? For how many months can I lend $ 30 ? 

6. If a man can do a certain piece of work in 5 
days, by laboring 8 hours a day, how many hours a 
day must he labor in order to do it in 4 days ? In 
how many days would he do it by laboring 6 hours a 
day? 
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7. If 8 bushels of grain will last 7 horses 5 days, 
how long will 16 bushels last 4 horses ? 

Analysis by Ratio. — If 8 bushels of grain will last 7 
horses 5 days, 1 6 bushels uriU last the same number of horses 
2 times 5 days, or 10 days ; and if they will last 7 horses 
10 days, they will last 4 horses \ of 10 days, or 17£ days. 

Analysis by Unity. — If 8 bushels of grain will last 
7 horses 5 days, 8 bushels will last 1 horse 7 times 5 days, or 
85 days ; 1 bushel will last 1 horse £of35 days, or 4f days ; 
16 bushels will last 1 horse 16 times 4§ days, or 70 days; 
and 16 bushels will last 4 horses £ of 70 days, or 17£ days. 

8. If a ton of hay will last 8 cows 7 days, how 
long will it last 11 cows ? 

9. If a ton of a hay will last 7 cows 8 days, how 
many cows will it last 14 days ? 

10. If $ 300 gain $ 12 in 8 months, what sum 
would it require to gain $ 8 in 2 months ? 

11. If $ 100 gain $ 6 in 12 months, how many 
months would it require for $400 to gain $ 10 ? 

12. If 40 bushels of oats are sufficient for 5 
horses 6 weeks, how many bushels would it require 
to supply 15 horses 8 weeks ? 

13. If 20 oxen eat 4 tons of hay in 30 days, how 
many oxen would it take to eat 12 tons in 60 days ? 
In 50 days ? In 75 days ? 

14. If 7 men can build 8 rods of wall in 4 days, 
how many days would it take 14 men to build 32 
rods of wall ? 40 rods ? 80 rods ? 

15. If 12 men can reap a field of 4 acres in 8 
days, by laboring 6 hours a day, how many acres 
would 6 men reap in 12 days, by laboring 7 hours a 
day? 

16. If the interest of $250 for 10 months is 
$ 121, what is the interest of $ 450 for 5 months ? ' 

IT. If 2 oxen, or 3 cows, will eat 3 tons of hay in 
18 weeks, how much hay will 6 oxen and 1 cow eat 
in 9 weeks ? 
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18. There are in a fort 200 men, with provisions 
sufficient to last 6 months ; how many must leave 
after the provisions are half gone, that the remaining 
men shall have just sufficient for 6 months ? 

19. If 8 men can dig a ditch 30 rods long in 20 
days, how long will it take 10 men to dig a ditch 15 
rods long? 

20. A workman, laboring 10 hours a day, will 
build in 20 days 30 rods of wall ; how long will it 
take 10 workmen, laboring 9 hours a day, to build 
45 rods ? 

21. If 6 men can do the work of 24 women, and 
4 women do the work of 6 boys, how many men can 
do the work of 18 boys ? 

Analysis by Ratio. — Since 6 boys do the work of 4 
women, 18 boys will do the work of 3 times 4 women, or 12 
women; and as 24 women do the work of 6 men, 12 women y 
or 18 boys, will do the work of £ of 6 men, or 3 men. 

Note. — In analyzing by unity, we may either find that 1 
man can do the work of 6 boys, or that 1 boy will do J as much 
as a man. 

22. If 5 pounds of cheese are equal in value to 
2 pounds of butter, and 6 pounds of butter to 2 
bushels of corn, how many pounds of cheese will pay 
for 4 bushels of corn ? 

23. If the relative value of oak wood to spruce is 
.as 2 to 1, and that of spruce to pine as 7 to 8, how 

many cords, composed of spruce and pine in equal 
parts, will equal 10 cords of oak ? 

24. If 3 men can build a boat in 12 days, when 
the days are 12 hours long, how long will it take 5 
men to build the same, when the days are 10 hours 
long? 

25. If $ 150 gain $ 9 in 12 months, in what time 
will $ 200 gain $ 18 ? 

26. When $ 2{ will purchase $ of a barrel of 
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flour, what part of a barrel can be purchased for 

27. If 2 J bushels of potatoes cost $1£, how much 
will £ of a bushel cost ? 

28. Two kinds of writing-books have the same 
number of pages, but the first has 12 lines to a page, 
and the second 16 ; how many books of the second 
kind will contain as many lines as 1 dozen books of 
the first kind ? 

Analysis by Unity. 12 books with 12 lines to a page, 
would contain as many lines as 12 times 12 books, or 144 
books, with 1 line to a page ; and 144 books, with 1 line to a 
page, would contain as many lines as -fe of 144 books, or 9 
books, with 16 lines to a page. 

29. I can perform a journey in 10 days by travel- 
ing at the rate of 4 miles an hour ; how can I per- 
form it in 8 days, if I travel the same number of • 
hours a day? 

30. If 4 pounds of flour will make 40 four-cent 
loaves of bread, how many six-cent loaves can be 
made from the same quantity ? 



LESSON LII. 

1 If 12 yards of cotton cloth cost $1.60, how. 
much will 39 yards cost ? 

Note. 39 yards = 3^ times 12 yards. 

2. If 7 horses consume 16 tons of hay a year, 
how many tons do 5 horses consume ? 

3. If 12 men can dig a well in 4 days, in how 
many days can 15 men dig it ? 

4. 11 is to 33 as $ 0.25 is to what sum ? 

5. If 3 and 4 were 12, what, on the same sup- 
position, would 2 and 3J be ? 
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6. If the difference of two numbers is 30, and 
the greater is 200, what is the less ? 

7. When the difference between two numbers, 
and the greater number are given, how do you find 
the less ? 

8. If the difference of two numbers is 30, and 
the less 130, what is the greater ? 

9. When the difference between two numbers, 
and the less number are given, how do you find 
the greater ? 

10. Bought 240 pounds of beef, at 11 cents a 
pound, and sold half of it for 13 cents, and half 
for 14 cents a pound ; how much did I gain ? 

11. Bought 25 yards of broadcloth, at $6 per 
yard, and paid for the same in wood, at $7 per 
cord ; how much did it take ? 

12. What cost 96 bushels of potatoes, at 25 cents 
a bushel? 

Note. 25 cents is J of a dollar. 

13. If the sum of two numbers is 5, and their 
difference is 3, what are the numbers ? 

Analysis. — As the greater number is 3 more than the 
less, their sum, or 5, must be 3 more than twice the less; 
hence twice the less must be 5 — 3, or 2, and the less number 
must be £ of 2, or 1. The greater number is 1 -f- 3, or 4. . 

Note. — In the same way, 5 is 3 less than twice the greater, 
and the greater must be ■£ of 5 -J- 3, or 8. The sum of two 
numbers added to their difference always gives twice the" greater, 
and their difference taken from their sum gives twice the less. 

14. The sum of two numbers is 17, and their 
difference 5 ; what are they'? 

15. Divide 65 into two parts, one of which shall 
be 19 greater than the other. 

16. Two boys, on counting their money, found 
that the one had $46 more than the other, and 
together they had $ 54 ; how much had they each ? 
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IT. The sum of two numbers is TJ, and their 
difference 2A ; what are they ? 

18. If 25 barrels of flour cost $ 131 J, how much 
will 3J barrels cost ? 

19. What cost £ of a hogshead of molasses, at 
| of a dollar a gallon ? 

20. What number, increased by £, by J, and by 
£ of itself, will amount to 39 ? 

21. A and B undertake to travel round a circular 
island 20 miles in circuit, both starting from the 
same point, and going round in the same direction ; 
when A has traveled 19 miles, and B 8, how far 
apart are they? 

22. Divide $100 among A, B, and C, so that 

B shall have $ 20 more than A, and C $ 15 less 

than B. 

Note. — C has $ 5 m&re than A, and $ 100 must be $ 25 more 
than 3 times A's share. 

23. A man who has 60 sheep and lambs, finds 
that the number of the sheep, less the number of 
lambs, is & of the flock; how mai^ are there of 
each kind? 

24. What part of the principal is T-J- per cent, 
interest ? 

25. At what per cent, interest will $ 10 become 
$15, in 5 years? 

26. The difference of two numbers is 5, and the 
less number is § of the greater ; what are the num- 
bers ? 

2T. When an article is sold at § of its cost, what 
is the loss per cent.? 

28. John Smith gave 9 cents a dozen for apples, 
and had 12 cents left ; but, had he paid 12 cents a 
dozen, he would have spent all his money; how 
many apples did he buy ? 

Note. — The 12 cents left was how many cents a dozen ? 
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29. A man bought a certain number of quires 
of paper, at 18 cents a quire, and had 84 cents left ; 
had he bought just as many quires at 24. cents a 
quire, he would have had 6 cents left; how much 
money had he ? 

30. Bought rice at 61 cents a pound, and sold 
it at 8 J cents a pound ; what per cent, was the gain 7 

31. A laborer agreed to work 20 days upon the 
condition that for every day he worked he should 
receive $1.50, but for every day he was idle he 
should forfeit 50 cents ; he received $ 18 ; how many 
days did he work ? 

Analysis. — Had he worked all the time, he would have 
received 20 times $ 1£, or $ 30 ; he therefore lost $ 30 — 
$ 18, or $ 12, by being idle. For each day that he was idle 
he lost $ 1£ *-|- $ £, or $ 2, and he must have been idle as 
many days as $2 are contained times in $12, which are 6. 
Therefore he was idle 6 days, and worked 20 days — 6 
days, or 14 days. 

Note. — The first form of division may be avoided thus : 
He lost $ 1 in \ of a day, and. $ 12 in 12 times \ of a day, or 
6 days. 

32. A laborer agreed to work 30 days for $ 2 a 
day, and for every day he was idle to pay f of a 
dollar for his board; he received $38; how many 
days was he idle ? 

33. A gentleman bought 15 cords of wood, oak 
and pine, for $ 55 ; he paid $ 5 a cord for the oak, 
and $3 a cord for the pine; how many cords were 
there of each, and how much did each kind cost ? 

34. George is 2 years older than James, and 3 
years younger than Albert, but Samuel's age is 
equal to the sum of George's and James's ; the 
sum of all their ages is 29 years ; how old is each ? 
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LESSON LIIL 

1. How many yards of cambric which is £ of . 
a yard wide, will be required to line 30 yards of 
cloth that is If yards wide ? 

• 2. In a certain school J of the pupils study 
algebra, \ geometry, and the remainder arithmetic ; 
what per cent, of the whole are in each of the 
studies named ? 

3. i less £, plus f , multiplied by 1J, is how many 
times t ? 

4. A dog one night killed 17 sheep, which were 
5f per cent, of a flock; how many of the flock 
were spared ? 

5. How many yards of cloth that is | of a yard 
wide, are equal to 9 yards that is £ of a yard wide ? 

6. Joseph earned $ 1£ a day, and spent $ 3.50 a 
week for board, and J of the remainder of his 
earnings for clothes; at that rate, how much can 
he save in 4 weeks ? 

7. If two men together can mow a field in 10 
days, and one of them alone can mow it in 15 days, 
in what time can the other mow it ? 

8! The head of a fish is 9 inches long ; the tail 
is as long as the head and- half the body, and the 
body is as long as the head and tail both ; how 
long is the fish ? 

Analysis. — By the conditions of the problem, the length 
of the head is 9 inches, the length of the tail is 9 inches -|- j- 
the length of the body, and the length of the head and tail, or 
the length of the body, is 18 inches + £ the length of the 
body ; therefore § — £, or £, the length of the body is 18 
inches, $c. 

9. The head of a fish is 7 inches long; the tail 
is as 4ong as the head and one third of the body, 
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and the body is as long as the head and tail both ; 
how long is the fish? 

10. In what time will a given principal double 
itself, at 5J per cent, interest ? 

11. A man can dig a ditch in 3 days, and his 
son in 5 days; in what time can they dig it to- 
gether ? 

12. Jason has 25 per cent, more money than 
Edward; what per cent, less has Edward than Jason? 

13. In how long a time will $ 60 gain $ 6.30, at 
7 per cent, interest? 

14. How much water must be mixed with 10 
gallons of brandy, worth $ 8 a gallon, that the mix- 
ture may be worth only $ 7 a gallon ? 

15. A and B set out to travel round a certain 
island which is 20 miles in circuit ; A travels at ther 
rate of 5 miles an hour, and B 7 miles an hour ; 
how long will it take B to overtake A ? 

16. Bought a watch, chain, and key for $125; 
the watch cost 5 times as much as the chain, and 
the key cost 95 per cent, less than the watch ; what 
was the cost of each? 

17. If $100 have been borrowed at 6 per cent, 
interest, for 1 year* how long must $ 250 be loaned 
at the same rate per cent., to requite the favor ? * 

18. At what per cent, interest will $ 30 become 
$60 in 12J years? 

19. If you should purchase a lot of sheep, at 
$2.50 apiece, and should lose-^ of the number, at 
what price each must you sell the rest so as neither 
to gain nor lose ? 

20. . A man left J of his estate to his wife, £ of 
the remainder to his son, and f- of the remainder 
to his daughter; the three legacies amounted to 
$ 900 ; how much was the whole estate ? 

21. A lady having a number of peaches, gave 
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away ^ of them, and f of the remainder, and had 
27 left ; how many had she ? 

22. Four men rent a field for $16 ; A puts in 6 
cows, B 8 cows, C 4 cows, and D as many cows as 
his paying -fa of the rent entitles him to ; what part 
of the rent did A, B, and C each pay, and how many 
cows did D put in ? 

23. Sold a watch for $ 35, and thereby lost 25 
per cent., when there ought to have* been gained 
30 per cent. ; how much was it sold below its proper 
value ? 

24. Sold a cart for $ 30, and thereby lost 20 per 
cent. ; at what price should it have been sold to 
have gained 20 per cent.? 

25. If 4 horses consume 21 bushels of grain in 
6 days, how many bushels will 8 horses consume 
in 12 days ? 

26. A circular garden is 3 rods in diameter; 
what is its circumference ? 

Note. — The circumference of a circle, or the distance round 
it, is ty, nearly, of its diameter, or the distance across it*through 
the center. 

27. A certain circular pond is 11 miles in cir- 
cumference ; what is its diameter ? 

28. If 4l\ bushels of wheat cost $ 9^, what cost 
£ of a bushel ? 

29. If 3 men can mow a field in 10 hours, how 
long will it take them, if 2 men be added to their 
number ? 

30. The circumference of a circle is 22 inches ; 
what is its area ? 

Note. — The area of a circle is equal to half the diameter 
multiplied by half the circumference. 

31. How much greater area has a circle 22 
inches in circumference, than a square of the same 
perimeter ? 

Note. — The perimeter of the square is the distance round it 



MISCELLANEOUS. 151 

32. If a flagstaff 30 feet in hight f at a certain 
hour, casts a shadow of 20 feet, what must be the 
hight of that staff which, at the same time, casts a 
shadow of 25 feet ? 

33. Bought 60 apples at 5 for 2 cents, and sold 
half of them at 2. for a cent, and half at 3 for a 
cent ; how much was the gain ? 

34. John has 26 cents' worth of marbles, | of 
the numbed- of which are worth 8 to a cent, ^ 
2 to a cent, and the remainder 1 cent apiece ; how 
many has he ? * * 

35. I went to the city with $ 5 J in my purse ; I 
spent -^ of it in paying my fare, | of the remain- 
der for a reading-book, and bought with what was 
left twice as many grammars at 20 cents apiece, 
as I did spelling-books at 15 cents apiece ; how 
many did I buy of each ? 



LESSON LIV. 

1. The sum of two numbers is 19, and twice 
the first added to 5 times the second is 74; what 
are the numbers ? 

Note. — Twice the first added to twice the second is 38; 
hence 3 times the second is 36. 

2. Williams and Brown enter into business to- 
gether ; Williams pyts in 4 times J of what Brown 
does; they both put in $1680, and gain $700; 
what is each one's share of the gain ? 

3. A barrel of flour and a cord of wood cost 
$ 17, and 2 barrels of flour cost $ 10 more than a 
cord of wood ; how much does each cost ? 

4. A hare starts 25 leaps in advance of a hound, 
and takes 4 leaps to the hound's 3 ; but 2 of the 
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hound's leaps equal 3 of the hare's ; how many 
leaps must the hound take to overtake the hare ? 

5. An apprentice receives from his employer 5 
cents for every good photograph which he produces, 
and forfeits 10 cents for the material consumed in 
every one he spoils ; after making 50 attempts, he 
received 1 dollar ; how many did lie spoil ? 

6. Two men have a flock of sheep; A has 15 
more than half of the number that B has, and both 
have 54 ; how many have each ? 

7. * Smith and Robinson go into partnership, 
each putting in % 300 ; afterwards Smith puts in 
twice as much, and Robinson 3 times as much, as 
before; what share of the capital has each con- 
tributed ? 

8. The sum of two numbers is 24, and 3 times 
the first, less twice the second, is 17 ; what is each ? 

9. I have one book which has 16 pages to a 
sheet, and another which has 36 ; they have each 
the same number of pages, and together 39 sheets ; 
how many pages has each ? 

10. If \ of the time to' noon is equal to \ of the 
time past midnight, what is the hour ? 

Analysis. — If % of the time to noon is equal to % of the 
time past midnight, £ of the time to noon is equal to J of $, 
or -j^, of the time past midnight, and § , or the time to noon, 
is equal to 3 times T 5 ? , or £, of the time past midnight ; hence, 
us the time past midnight is f- of itself, the time from mid- 
night to noon, or 12 hours, is £ -\- 4, or £ , of the time past 
midnight, and the time past midnight must be £ of 12 hours, 
or 5£ hours. Therefore the required time is 20 minutes past 
5 o'clock in the morning. 

11. A man being asked the time of day, answered 

that 8 times the time to noon was equal to twice 

the time to midnight ; what time was it ? 

Note. — 12 hours is here the difference tf th& times, instead 
of their sum. 
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12. A man being asked what time- it was, an- 
swered that the time past noon was \ of the time 
past midnight ; what time was it ? 

13. A man being asked the time of day, an- 
swered that the time past noon was equal to | of 
the time past midnight ; what time was it ? 

14. A man said that J of the time past jioon 
was equal to \ of the time to midnight ; what was 
the hour ? 

15. A and B start from the same point, and 
travel in the same direction around a square,* each 
side of which measures 5 miles; A travels at the 
rate of 44 miles an hour, and B at the rate of 3 
miles an nour ; in what time will they be together 
again ? How many miles will each have traveled ? 
How many times will each have been around the 
square ? 

16. There is a cask containing 50 gallons of 
wine ; if one half of the wine be drawn off and an 
equal quantity of water be added, and then one 
fifth of this mixture be drawn off and the same 
quantity of water poured in, how many gallons of 
wine and how many of water are there in the cask ? 

17. A cask capable of holding 75 gallons, con- 
tains 50 gallons of wine ; if enough water be poured 
in to fill the cask and one third of the mixture be 
drawn off, and then 10 gallons of water be poured 
in and one sixth of the mixture drawn off, how 
many gallons of wine and how many of water re- 
main in the cask ? 

18. A wolf can eat a sheep in 2J days, a hound 
can eat it in 3| days, and a mastiff in 4 days ; 
after the wolf has eaten £ of a day and the hound \ 
of a day, how long will it take the hound and mastiff 
together to eat what remains ? 

19. A bought a horse for 25 per cent, less thaa 

7* • 
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his real value, and sold him to B for 25 per cent, 
more than his value : how much per cent, did A 
make on his purchase ? How much per cent, would 
B lose were he to sell the horse for the same price 
that A gave ? 

20. A lady has 2 silver cups, and but one cover 
for both ; the cover weighs 10 ounces ; now, if the 
cover be put on the first cup, it will make the 
weight double that of the second, and if the cover 
be put on the second, it will make the weight triple 
that of the first: what is the weight of each ? 

21. There is a bin containing 30 bushels of 
wheat; if I take from it 10 bushels and add 10 
bushels of rye, then take away 10 bushels of the 
mixture and add 10 bushels more of rye, then take 
away 10 bushels of this mixture and add 10 more 
of rye, supposing the wheat and rye to have been 
thoroughly mixed each time, how many bushels of 
wheat, and how many of rye would the bin contain ? 

22. If I should each time add the 10 bushels of 
rye before taking out the 10 bushels of the mixture, 
and perform the operation three times, as in the 
last example, how many bushels of each would re- 
main in the bin ? 

23. If a merchant purchases goods for cash to 
the amount of $ 500, when money is worth 2 per 
cent, a month, what sum will he gain by selling 
the goods at the end of 4 months, but on 3 months' 
credit, at an advance of 20 per cent, upon the cost ? 

24. A father said to his son, "4 years ago I 
was 3 times as old as you, but 8 years hence I 
shall be 2 times as old as you " ; what was the age 
of each ? 

25. A gentleman let |- of his money at 5 per 
cent, and the remainder at 6 per cent. ; the inter- 

est amounted to $ 90 ; w\iat "wsra \Sa& wum& 1st I 
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26. In 1854 James was 10 times as old as Wil- 
liam, but in 1862 he was only twice as old; how 
old is each of them the present year ? 

27. A has 50 per cent, more property than B, 
and B has 50 per cent, more than C ; how much 
per cent, more has A than C ? How much per 
cent, less has C than A ? 

28. A man, being asked the time of day, an- 
swered, that § of the time past midnight was equal 
to 1 of the time past noon ; what was the hour ? 

29. If you divide $27.50 between A and B, 
giving A §2J as often as you give B $ 6§, how 
much will each receive ? 

30. A cistern has 3 pipes ; the first will fill it 
in 14 hours, the second will fill it in 2 hours, and 
the third will empty it in 1^ hours ; if the pipes 
are all open at the same time, how long will it 
take to fill the cistern ? 

31. If an army march 150 .miles in 7J days, by 
marching 8 hours a day, how far should it march 
in 54 days, by marching 10 hours a day ? 

32. The sum of two numbers is 5|, and their 
difference li| ; what are they ? 

33. After spending § of my money, I found if I 
had spent $ 1| less, I should have spent just J of 
my money ; how much did I have ? 

34. A grocer has two kinds of tea, one of which 
is worth 40 cents a pound, and the other 50 cents 
a pound ; how many pounds of each must be taken 
to. form a chest of 40 pounds, which shall be worth 
44 cents a pound ? 

35. The sum of three numbers is 18, the sum 
of the first and second is equal to the third, and 
half the sum of the first and third is equal to the 
second ; what are thtf numbers ? 

36. A farmer employed 3 men and 3 boys one 



156 MISCELLANEOUS. 

day for $ 5, and another day, at the same wages, 4 
men and 6 boys for $ 8 ; what was the daily wages 
of each ? 

37. What number is that to which if 3 and 14 
be separately added, the first sum will be £ of the 
second ? 

38. Three men, A, B, and 0, each have a sum of 
money in their pockets ; A has $ 3, A and C together 
have 3 times as much as B, and B and C together 
have 11 times as much as A ; how much have B and 
C, respectively? 

39. Smith, Jones, and Brown each have a sum of 
money at interest at 5 per cent., and these sums 
are to each other as J, J, and J, respectively; the 
annual income of the three sums taken together is 
$90; what is the principal that each one has at 
interest ? 

40. Three men hired a pasture for $ 76 ; at first 
A put in 4 horses and 8 cows, B 6 horses and 12 
sheep ; afterwards, when the grass was half eaten up, 
C put in 24 sheep ; now, -supposing every horse eats, 
in a given time, as much as 4 sheep, and every cow 
as much as 3 sheep, what ought each man to pay ? 

41. Robinson, Savage, and Harrison agree to- 
gether to do a piece of work ; they are to receive for 
it $ 200, to be divided in the proportion t)f 5, 4, and 
3, respectively, for the same amount of work; but 
Robinson, whose labor is worth most, is absent J of 
the time, and Harrison, whose labor is worth least, is 
absent £ of the time; how should the money be 
justly divided among them ? 
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EXEBCISES INVOLVING LAEGE NUMBEBS. 



LESSON LV. 



This and the following Lessons are intended only for 
advanced classes, and may be omitted at the option of the 
teacher. 

1. What is the sum of 38 and 46 ? 

Solution. 38 is 3 tens and 8 ; 46 is 4 tens and 6 ; 
38 and 46 are then 3 tens and 4 tens, or 7 tens, and 8 and 
6, or 14; 14 is 1 ten and 4; therefore 38 and 46 are 7 
tens and 1 ten -and 4, which are 8 tens and 4, or 84. 

2. What is the sum of 23 and 25 ? 29 and 33 ? 

3. What is the sum of 67 and 34 ? 76 and 18 ? 

4. How many are 37 and 39 ? 62 and 28 ? 

5. How many are 51 and 27 ? 26 and 67 ? 

6. How many are 68 and 54 ? 

Note. 6 tens and 5 tens are 11 tens; 8 and 4 are 12, 
or 1 ten and 2; 11 tens and 1 ten and 2 are 12 tens and 2, 
or 122. 

7. How many are 66 and 67 ? 

8. How many are 93 and 14 ? 

9. How many are 83 and 36 ? 

10. How many are 95 and 21 ? 

11. How many are 54 and 13 ? 

12. How many are 84 and 74 ? 

13. How many are 13 and 63 ? 

14. How many are 98 and 22 ? 

15. How many are 53 and 63 ? 



58*and 45? 


56 and 65 ? 


68 and 12 ? 


70 and 25 ? 


28 and 42 ? 


21 and 62 ? 


45 and 15 ? 


36 and 43 ? 


75 and 26 ? 



158 APPENDIX. 

16. How many are .28 and 31 ? 64 and 39 ? 

17. How many are 91 and 26 ? 67 and 51 ? 
18'. How many are 34 and 45 ? 77 and 33 ? 

19. How many are 28- and 43 ? 27 and 84 ? 

20. How many are 63 and 19 ? 36 and 72 ? 

21. How many are 47 and 38?" 75 and 22? 

22. How many are 54 and 68 ? 36 and * 25 ? 

23. How many are 95 and 16 ? 85 and 21 ? 

24. How many are 101 and 17 ? 92 and 35 ? 

25. How many are 203 2nd 37 ? 95 and 35 ? 

26. How many are 180 and 25 ? 309 and 90 ? 

27. How many are 68 and 34 ? 27 and 126 ? 

28. How many are 58 and 95 ? 137 and 101 ? 

29. How many are 154 and 44 ? 106 and 94 ? 

30. How many are 130 and 67 ? 219 and 31 ? 



LESSON LVI. • 

1. How many are 60, 17, and 2 ? 

2. How many are 25, 72, and 3 ? 

3. How many are 44, 32, and 7 ? 

4. How many are 13, 45, and 61 ? 

5. How many are 57, 6, and 43 ? 

6. How many are 16, 93, and 12 ? 

7. How many are 99, 40, and 5? 

8. How many are 70, 56, and 8 ? 

9. How many are 20, 50, and 13 ? 

10. How many are 27, 38, and 30? 

11. How many are 50, 41, and 11? 

12. How many are 15, 27, and 70 ? 

13. What is the sum of 19, 75, and 15 ? 

14. What is the sum of 68, 49, and 1 ? 

15. What is the sum of 60, 35, 6, and 5 ? 
16. How many are 50, 40, 7, and 3 ? 

17. How many are 65, 15, Aft, *sA *\\ 
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18. How many are 70, 37, 13, and 6 ? 

19. How many are 61, 17, 32, and 9? 

20. How many are 106, 140, 7, and 11 ? • 

21. How many are 300, 130, 76, and 5 ? 

22. How many are 70, 90, 16, and 87 ? 

23. How many are 63, 17, 31, 10, and 8? 

24. How many are 110, 52, 18, 11, and 4 ? 

25. How many are 440, 64, 34, and 12 ? 

26. How many are 2000, 513, 7, and 80 ? 



LESSON LVII. 

1. 33 taken from 76 leave how many ? 

Solution. 76 is 7 tens and 6 ; 33 is 3 tens and 3 ; 

3 tens from 7 tens leave 4 tens, and 3 from 6 leave 3 ; 
therefore 33 from 76 leave 4 tens and 3, or 43. 

2. 28 taken from 99 leave how many ? 

3. Take 33 from 85; 46 from 78. 

4. Take 54 from 97 ; 5 from 98. 

5. 42 less 8 are frow many ? 

Note. 8 cannot be taken from 2, but we may take 1 ten 
from the 4 tens of the 42, and adding it to the 2, have a number 
from which 8 can be taken. Then, 8 from 42 will be the same 
as 3 tens, and 1 ten and 2, less 8 ; 1 ten and 2, or 12, less 8, are 
4 ; therefore 42 less 8, are 3 tens and 4, or 34. 

6. From 53 take 6 

7. Take 1 from 20 

8. Take 4 from 50 

9. Take 6 from 80 

10. Take 8 from 85 

11. Take 28 from 76. 

Note. 8 cannot be taken from 6, but 76 may be called 6 
tens and 16 ; 8 from 16 leave 8, and 2 tens from 6 tens leave 

4 tens ; therefore 28 from 76 leave 4 tens and 8, or 48. 

12. Take 37 from 100 -, 29 &om 13 \ 56 from 126. 



take 5 ; take 9. 

2 from 30 ; 3 from 40. 

5 from 60; 7 from 70. 
7 from 90; 9 from 100. 

6 from 74 ; 9 from 95. 
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13. 
14. 
1&. 

16. 

893. 



Take 39 from 143 ; 91 from 180; 37 from 147. 
Take 105 from 165 ; 77 from 296 ; 42 from 163. 
Take 110 from 585 ; 38 from 408 ; 125 from 260. 
Take 500 from 1001 ; 350 from 940 ; 662 from 



LESSON LVIII. 

1. How many are 3 times 18 ? 

Solution. 18 is 1 ten and 8 ; 3 times 1 ten are 3 tens ; 
3 times 8 are 24, or 2 tens and 4 ; and 3 tens and 2 tens 
and 4 are 5 tens and 4, or 54 ; therefore 3 times 18 are 54. 

2. How many are 5 times 16 ? 6 times 17 ? 

3. How many are 8 times 14 ? 8 times 15 ? 

4. How many are 8 times 13 ? 

Note. 8 times 1 ten are 8 tens; 8 times 3 are 2 tens and 
4 ; 8 tens and 2 tens and 4, are 10 tens and 4, or 104. 

5. How many are 7 times* 18 ? 8 times 19 ? 

6. How many are 6 times 33? 2 times 67? 

7. How many are 7 times 36 ? 

Note. 7 times 3 tens are 21 tern; 7 times 6 are 4 tens and 
2; 21 tens are 2 hundreds and 1 ten; 2 hundreds and 1 ten 
and 4 tens and 2, are 2 hundreds, 5 tens and 2, or 252. 

8. How many are 9 times 38 ? 

9. How many are 9 times 37 ? 

10. How many are 6 times 49 ? 

11. How many are 9 times 19 ? 

12. How many are 4 times 48 ? 

13. How many are 2 times 85 ? 

14. How many are 6 times 29 ? 

15. How many are 9 times 39 ? 
7 times 51? 

16. How many are 6 times 61 ? 
4 times 93? 

17. How many are 5 tima* Til 



7 times 


76? 


8 


times 


29? 


7 


times 


49? 


7 


times 


55? 


3 


times 


36? 


4 times 


44? 


7 


times 


24? 


8 


times 


44? 


5 


times 


74? 


^ <<Has» 90 ? 
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LESSON LIX. 

1. How many are 14 times 18 ? 

Solution. 14 is 1 ten and 4; 10 times 18 are 18 
tens, and 4 times 18 are 4 tens and 3 tens and 2, or 7 tens 
and 2; 18 tens and 7 tens and 2 are 25 tens and 2, or 
252. 

2. How many are 15 times 16 ? 15 times 12 ? 

3. How many are 16 times 26 ? 13 times 23 ? 

4. How many are 13 times 17 ? 16 times 24 ? 

5. How many are 11 times 31 ? 12 times 32 ? 

6. How many are 18 times 19 ? 19 times 20 ? 

7. How many are 20 times 21 ? 13 times 33 ? 

8. Find the product of 23 and 17 ; 22 and 18 
21 and 19. 

9. Find the product of 23 and 14 ; 29 and 13 
31 and 11. 

10. Find the product of 28 and 16 ; 27 and 19 
2ff and 20. 

11. Find the product of 37 and 11 ; of 36 and 

12 ; of 35 and 13. 

12. How many are 11 times 44 ? 12 times 35 ? 

13 times 32 ? 

13. Multiply 11 by 18; 21 by 18; 31 by 18. 

14. Multiply 12 by 17; 22 by 17; 32 by 17. 

15. Multiply 13 by 14; 23 by 14; 33 by 14; 
43 by 14. 

16. Required the product of 17 by 17 ; of 27 by 
17 ; of 37 by 17. 

17. Required the product of 18 and 17 ; of 28 
and 17 ; of 38 and 17. 

18. Multiply 11 by 11 ; by 21 ; by 41. 

19. Multiply 16 by 12 ; 18 by 13 ; 16 by 14 ; 
28 by 14. 

20. How many are 6 timfcs 16 ? 16 timas 16 1 
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16 times 17? 16 times 18? 16 times 23? 18 
times 25. 

21. Multiply 29 by 27. 

Note. 29 by 2 tens and 7 are 58 tens and 203, or 20 tens 
and 3 ; 58 tens, 20 tens, and 3 are 78 tens and 3, or 783. 

22. Multiply 28 by 28 ; 30 by 20 ; 29 by 21 ; 27 
by 27. 

23. How many are 23 times 27 ? 24 times 26 ? 
25 times 25 ? 

24. Multiply 27 and 18 together ; 25 and 28 ; 24 
and 29. 



LESSON LX. 

1. How many times is 8 contained in 88"? 

Solution. 88 is 8 tens and 8 ; S in S tens 1 ten time, 
and & in & units 1 unit time. Therefore 8 is contained in 
88, 1 ten and 1 unit times, or 11 times. 

2. • How many times 6 in 90 ? 

Note. 6 in 9 tens 1 ten time, and 3 tens remaining ; 3 tens 
remaining equal 30 units; and 6 in 30 units 5 units times. 
Therefore, 6 is in 90,1 ten and 5 units times, or 15. 

3. How many times 8 in 96 ? 

Note. 8 in 9 tens 1 ten times, and 1 ten remaining ; 1 ten 
remaining equals 10 units; 10 units and 6 units are 16 units; 
and 8 in 16 units 2 units times. Therefore 8 is in 96,1 ten and 
2 units times, or 12 times. 

4. Divide 50 by 5 ; 60 by 5 ; 75 by 5 ; 85 by 5 ; 
90 by 5. 

5. Divide 66 by 6 ; 78 by 6 ; 84 by 6. 

6. Divide 84 by 7 ; 98 by 7 ; 77 by 7. 

7. Divide 99by9; 63by7; 88 by 4. 

8. 126 contains 6 how many times ? 
Note. 126 equal 12 tens and 6 units. 
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9. How many times will 126 contain 7 ? Divide 
133 by 7 ; 184 by 8 ; 224 by 8. 

10. Divide 252 by 3 ; by 4 ; by 6 ; by 7 ; by 9. 

11. How many quarts of milk, at 6 cents a quart, 
can you buy for 9 dimes and 6 cents ? How many 
for 2 dollars, 2 dimes, 2 cents ? 

12. How many times will 129 contain 8 ? 
Ans. 16£ times. 

13. Divide 169 by 7 ; 168 by 7 ; 168 by 8. 

14. How many times is 7 contained in 169 ? In 
172? In 175? 

15. Divide 868 by 8 ; 808 by 8 ; 848 by 8 ; 888 
by 8. 

Note. 80 tens divided by 8, gives 10 tens, or 1 hundred. 

16. Divide 896 by 7. 

Note. — We find the hundreds in the quotient first; 7 is con- 
tained in 8 hundreds 1 hundred times, and 1 hundred over. 

17. Divide 968 by 8 ; 1048 by 8 ; 1136 by 8. 

18. How many times 11 in 121 ? 

Solution. 121 is 1 hundred, 2 tens, and 1 unit; 11 is 
not contained in the 1 at the left ; but 1 hundred is 10 tens, 
and with the 2 tens make 1 2 tens, in which 1 1 goes 1 ten time 
with 1 ten remaining ; 1 ten remaining equals 10 units ; 10 
units and 1 unit are 11 units ; and 11 in 11 units 1 unit time. 
Therefore 11 is in 121, 1 ten and 1 unit, or 11 times, 

19. Divide 221 by 11 ; 143 by li. 

20. Divide 144 by 12 ; 168 by 12 ; 180 by 12. 

21. Divide 221 by 13 ; 216 by 18 ; 225 by 15. 



LESSON LXI. 

The Square of any number is the product of that number 
by itself. 

1. What is the square of 11 ? 

Solution. 11 is 1 ten and 1 ; 1 ten time 11 is 110; 1 
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time 11 is 11; and 110 and 11 are 121. Therefore the 
square of 11, or the product of 11 by itself is 121. 

2. What is the square of 14 ? Of 13 ? 'Of 16 ? 

3. What is the square of 12 ? Of 18 ? Of 17 ? 

4. What is the square bf 25 ? 

Note. — The square of any number whose unit figure is 5 is 
equal to the product of the number denoting' the tens by itself in- 
creased by 1, with the square of the units annexed. 

Thus, 25 is 2 tens and 5 units ; 2 by 2 increased by 1, or 2 by 3, 
equal 6; 5 squared equals 25; and 6 with 25 annexed equals 
625, the square of 25. 

5. Required the square of 35 ? Of 45 ? 

6. Required the square of 55 ? Of 65 ? ^ 

7. What is the square of 75 ? Of 85 ? 

8. What is the square of 32 ? 

Note. — The square of any number is equal to the square of 
the tens, plus twice the product of the tens by the units } plus the 
square of the units. 

Thus, 32 is 3 tens and 2 units ; 3 tens, or 30, squared is 900 : 
twice 30 by 2 units is 120; the square of 2 units is 4 ; and 900 
plus 120 plus 4 is 1024, the square of 32. 

9. What is the square of 37 ? Of 56 ? 

10. What is the square of 58 ? Of 73 ? 

11. Required the product of 25 by 15. 

Note. — The product of two unequal numbers, whose sum 
and difference are even numbers, is equal to the square of half 
their sum, less the square of half their difference. 

Thus, 25 plus 15 equal 40 ; 25 less 15 equal 10; half of 40 
equals 20 ; half of 10 equals 5 ; 20 squared is 400 ; 5 squared is 
25 ; and 400 less 25 is 375, the product of 25 by 15. 

12. What is the product of 16 by 26 ? 22 by 32 ? 

13. What is the product of 39 by 27 ? 48 by 32 ? 

14. What is the product of 61 by 13 ? 45 by 17 ? 
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LESSON LXII. 

1. What is the square of 5J ? 

Note. — The square of any mixed number, whose fractional 
part is £, is equal to the product of the whole number by the next 
larger whole number, plus the square of the fraction. 

Thus, 5 by 6 equal 30 ; £ squared is \ ; and 80 plus J equal 
30^, the square of 3£. 

2. What is the square of 4J ? Of 3 \ ? Of 6 J ? 

3. What is the square of 7£ ? Of 10 J ? Of 11 £ ? 

4. What is the square of 4^ ? 

Note. -— The square of any mixed number whose fractional 
part is \ is equal to the square of the whole number plus half of 
itself plus the square of the fraction. 

Thus, 4 squared is 16 ; half of 4 is 2 ; J squared is -fa; and 
16, plus 2, plus ^ equal 18^, the square of 4 \, 

5. Required the square of 7£ ? Of 8 \ ? . Of Q\ ? 

6. What is the square of lo| ? Ofl2J? Of9J? 

7. What Is the product of 6 £ by 4J ? 

Note. — The product of two unequal mixed numbers, when 
the fractional part of each is \, is equal to the product of the whole 
numbers, plus half of the sum of the whole numbers, plus the product 
of the fractions. 



Thus, 6 by 4 equal 24; half of 6 plus 4 equals 5, 4 by 1 
equals \\ and 24, plus 5, plus \, equal 29^, the product of 
H by 4j. 



8. What is the product of 7J by 8£ ? 

9. What is the product of 10£ by 6J ? 

10. What is the product of 12| by 10 \ ? 

11. What is the product of 4^ by 4f ? 

Note. — The product of two mixed numbers, having the same 
whole numbers, and the sum of the fractions 1, is equal to the 
product of one of the whole numbers increased by l,by the other; 
and the product of the fractions. 

Thus, 4 nlus 1, or 5, by 4 equal 20 ; £ by £ equals $ ; and 20 
plus $ equal 20$, the product of 4J by 4§. 

12. What is the product of 6£ by 6J ? 10£ by 
lOf? 12ibyl2|? 16fbyl6f? 
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LESSON LXIII. 

1. Sold 3 plows for 33 dollars, and 2 wagons for 
120 dollars ; what was the amount of the whole ? 

2. Bought a watch for 120 dollars, and sold it for 
85 dollars ; what was the loss ? 

3. If John travels 14 miles in 1 day, how far will 
he travel in 12 days ? 

4. How many barrels of flour, at $ 9 a barrel, 
can be bought for $ 116 ? 

5. Required the number of square rods in a rec- 
tangular lot whose equal sides are 24 rods ? 

6. What is the cost of 9J pounds of sugar, at 9 J 
cents per pound ? 

7. What cost 7J pounds of rice, at 7J cents a 
pound? 

8. How many square yards in a plot of ground 
25 feet square ? 

9. How many dollars will 4 J cords of wood cotne 
to, at $ 4£ a cord ? 

10. If 9 yards of cloth cost 54 dollars, what cost 
6 J yards V 

11. Required the square of 12J. Of 16J. 

12. When beef is 16J cents a pound, how much 
must be paid for 16J pounds ? 

18. What is the product of 11* by 114 ? . Ill 

by 11*? 

14. What is the difference between the square of 
15, and that of 10 plus that of 5 ? 

15. What is the difference between the square of 
25, and that of 5 plus that of 20 ? 

16. If a horse trot 9i miles in an hour, how many 
miles can he trot in 9£ hours ? 



REMARKS UPON THE PRECEDING LESSONS. 



Lessons I. - X. — It should be observed that concrete num- 
bers can be added or subtracted only when they are considered 
of the same kind, or denomination. We can not add 5 pounds 
of beef and 2 yards of cloth, neither can we add 5 horses and 
2 dogs, unless we consider them both merely as animals. (See 
Ex. 18, Les. 1.) 

Lesson VII. — In adding large numbers, the tens may be 
added separately, thus: — 

Ex. 11. 3 tens and 2 tens are 5 tens, that is, 30 and 20 are 50 ; 4 
and 6 are 10, which added to 50 make 60. Therefore 34 and 26 are 60. 

The addition may also be performed thus: — 

3 tens and 4, plus 2 tens, are 5 tens and 4, that is, 34 and 20 are 54 ; 
54 and 6 are 60. Therefore 34 and 26 are 60. 

Lesson VIII. Ex. 34. — As there is nothing from which to sub- 
tract the 8, we may separate 40 into 30 and 10 ; then 20 from 30 leave 
10, and 8 from 10 leave 2 ; 10 and 2 are 12. Therefore 40 less 28 are 12. 

The subtraction may also be performed thus: — 

40 less 20 are 20, and 20 less 8 are 12. Therefore 40 less 28 are 12. 

Lesson XL — Multiplication may be regarded as simply the 
addition of any number of equal quantities. Thus, 4 times 3 
means that four 3's are to be added together. 

As the sum of two quantities is of the same denomination 
as the quantities themselves, it is evident that the product must 
be of the same denomination as the multiplicand, which repre- 
sents Xhe quantities added. As the multiplier only shows now 
many quantities are added together, it is evidently used as an 
abstract number. 

The Analysis given is a syllogism, and as the conclusion is 
always based upon two premises, or propositions, there must be 
two here. The first states the general principle applicable to 
the example, while the second gives the particular condition 
imposed. One of the premises of a syllogism is often so well 
known that it is not considered necessary to state it. Such 
is the case with the first proposition of the full form; and the 
omission of that gives rise to the abbreviated form. 



168 APPENDIX. 

It might be well to use the full form at first, and* afterwards, 
when the pupil is sufficiently familiar with it, to allow the abbre- 
viated form to be employed most of the time. A formula which 
is used so constantly should be as brief as possible, provided 
it be at the same time accurate. This abbreviated form may 
be introduced by either since, as, if, or a similar conjunction, 
or otherwise varied to suit the taste of different teachers. 

Ex. 39, 40. — The form of analysis changes somewhat here, for 
the greater the number of men, the less the time required to per- 
form a given piece of work. The following formulas conform 
more fully to the original model than those given in the text, but 
the expressions are less natural, and, in the second one, the state- 
ments are transposed. / 

1 man will do a piece of work in 4 times as many days as 4 men ; 
then, if 4 men can do it in 8 days, 1 man will do a it in 4 times 8 days, 
which are 32 days. 

To do a piece of work in 1 day will require 8 times as many men as 
to do it in 8 days ; then, if to do it in 8 days requires 4 men, to do it 
in 1 day will require 8 times 4 men, which are 32 men. 

Lesson XlU. Ex. 12. — The manner in which the pupil is 
to obtain the result of multiplying numbers larger than 12 will 
depend upon the preferences of the teacher. If he wishes the 
pupil to commit to memory the results, such a portion of the table 
at the end of this book may be learned as will conform to the 
plans of the teacher. If the pupil is to reason out the result 
each time, then the tens and units may be multiplied separately, 
thus : — ^ 

2 times 10 are 20, and 2 times 5 are 10 ; 20 and 10 are 30. There- 
fore 2 times 15 are 30. 

Lesson XIV. — This form of analysis is to be used when the 
two given quantities are of the same kind, and accords with the 
first part of the definition of Division. The result of such a 
division must be an abstract number, 2, instead of 2 peaches; 
but the formula provides for this by stating that the number of 
peaches is the same as the number resulting from the division. 

By changing the form of the questions which relate to cost 
and buying, we obtain a somewhat neater form of analysis, 
which may be used instead of that given in the text : — 

Since 2 cents buy 1 peach, 4 cents will buy as many peaches as 2 
cents are contained times in 4 cents, which are 2. 

This formula may also be still more briefly expressed : — 

4 cents will buy as many peaches as 2 cents, the cost of 1 peach, are 
contained times in 4 cents, which are 2. 
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The full form is given below, rather for the sake of carrying 
out the analogy with other forms, than with the expectation that 
it will be much employed. 

As many peaches can be bought for 4 cents as the cost of 1 peach is 
contained times in 4 cents ; then, if the cost of 1 peach is 2 cents, as 
many peaches can be bought for 4 cents as 2 cents are contained times 
in 4 cents, which are 2. Therefore, at 2 cents each, 2 peaches can be 
bought for 4 cents. 

Lesson XVI. — This form of analysis is to be used when the 
two given quantities are not of the same kind, and accords with 
the second part of the definition of Division given in Lesson 
XIV. The result must be of the same denomination as one 
of the given quantities, as in the case of the formula for multi- 
plication (Lesson XI.). The remarks made upon that analysis 
will apply equally well here. 

The expression " one half of 6 chestnuts " is not here used in a 
fractional sense, but is adopted as the most convenient mode of 
expressing the division of 6 chestnuts by the abstract number 2. 
In general, the division of a concrete by an abstract number is 
expressed by the same language that' is employed in multiplying 
by a fraction whose numerator is unity. No division of the 
unit has yet been attempted, and consequently no real fraction 
has yet been introduced. 

As Division id the reverse of Multiplication, it is evident that 
there may be two kinds. The product and multiplicand being 
given, to find the multiplier, corresponds with the first ; while the 
product and multiplier being given, to find the multiplicand, 
corresponds with the second. Thus, 2 is contained in 6, 3 times, 
because 3 times 2 are 6 ; but one half of 6 is 3, because 2 times 
3 are 6. In the first case, the size of the parts is given, to find 
their number; in the second, the number of parts is given, to 
find their size. 

Ex. 23, 24. — These questions may be answered directly from 
the multiplication-table, or according to either of the following 
forms: — 

99 are 9 times one ninth of 99, which is 11. Or, 

Since 9 times some number are 99, once that number, or the num- 
ber itself, must be one ninth of 99, which is 11. 

The last form corresponds with that given at the commence- 
ment of this Lesson. Where fractions are introduced, as in 
Lesson XXVI., such questions cannot be answered directly by 
the multiplication-table, and a form like one of the above must 
be introduced ; hence it may be convenient to use the same here- 

In the last part of this Lesson, both kinds of division will be 
8 
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found, and the pupil will be required to determine which form 
of analysis is the proper one to employ. He will find no diffi- 
culty, however^ if required to give the denominations. He will at 
once see the impropriety of attempting to find how many times 3 
heifers are contained in 48 dollars, or of calling 1 tenth of 60 
dollars 6 tons. 

Lesson XVJLl. — The three formulas found in Lessons XL, 
XIV., and XVI. (those for multiplication, first division, and second 
division) are of such importance that they may appropriately be 
called the fundamental formulas of analysis. 'Nearly every opera- 
tion which is hereafter introduced, excepting mere addition and 
subtraction, consists of an application of them. Each of the 
practical examples of this Lesson, after the first 18, requires the 
application of two of these formulas, the first one in each solution 
being that for multiplication. 

Ex. 56 - 59. — These can readily be solved by either multi- 
plication and first division, or multiplication and second division, 
according as the number of men, or the time, is reduced to unity. 
That solution is to be preferred which employs second division, 
and makes the intermediate result of the same kind as the answer. 

Ex. 60. — The following is also a correct analysis : — 

If 1 pine-apple is worth 2 oranges, 4 pine-apples will be worth 4 
times 2 oranges, which are 8 oranges; and if 1 orange is worth 3 
apples, 8 oranges, or 4 pine-apples, will be worth 8 times 3 apples, 
which are 24 apples. 

If the teacher desires to do so, he may require the pupil to re- 
peat the conclusion, in connection with the conditions, for every 
example, as in the analysis of Ex. 19. The abbreviated forms of 
analysis have generally been used in the text. 

Lesson XVIII. — This Lesson also contains examples which 
require the application of the three fundamental formulas. 

Ex. 25. — The following form of analysis may also be em- 
ployed : — 

As 6 copies are contained in 12 copies 2 times, 12 copies will cost 2 
times as much as 6 copies ; then, if 6 copies cost 8 dollars, 1 2 copies 
will cost 2 times 8 dollars, which are 16 dollars. 

If, in this class of examples, the number connected with- the 
required part be contained an exact number of times in the other 
given number of the same kind, as, for instance, if 12 copies be 
changed to 3 copies in Example 25, the following solution might 
be employed : — 

As 3 copies are contained in 6 copies 2 times, 3 copies will cost one 
half as much as 6 copies ; then, if 6 copies cost 8 dollars, 3 copies will 
cost one half of 8 dollars, or 4 dollars. 
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The following form would correspond with that given in the 
text : — 

If 6 copies cost 8 dollars, 3 copies will cost the same part of 8 dol- 
lars that 3 copies are of 6 copies, or one half; therefore 3 copies will cost 
one half of 8 dollars, which is 4 dollars. 

Ex. 29. — This may also be solved by two applications of the 
first form of division, thus : — 

If 4 cherries are worth 1 plum, 24 cherries will be worth as many 
plums as 4 cherries are contained times in 24 cherries, which are 6 ; 
and if 3 plums are worth 1 peach, 6 plums will be worth as many 
peaches as 3 plums are contained times in 6 plums, which are 2. 

Lesson XIX. — Some teachers prefer the following forms of 
analysis: — 

Ex. 1 . — Since there are 10 mills in 1 cent, the number of mills is 
equal to 10 times the number of cents ; 10 times 9 are 90. Therefore, 
in 9 cents there are 90 mills. ' 

Ex. 2. — Since in 1 cent there are 10 mills, the number of cents is 
equal to one tenth of the number of mills ; one tenth of 80 is 8. There- 
fore, in 80 mills there are 8 cents. 

If the pupil were acquainted with fractions, the following 
analysis might also be used : — 

Since 10 mills make 1 cent, 1 mill is 1 tenth of a cent, and 80 mills 
are 80 times 1 tenth of a cent, which are 80 tenths of a cent, or 8 
cents. 

Lesson XXII. Ex. 8. — The analysis may be thus ex- 
pressed : — 

A field 1 rod long and 1 rod wide contains 1 square rod ; hence a 
field 12 rods long and 1 rod wide contains 12 times 1 square rod, which 
are 12 square rods, and a field 12 rods long and 9 rods wide contains 9 
times 12 square rods, which are 108 square rods. 

Lesson XXV. — The two following forms of analysis corre- 
spond with those given in Reduction (Lesson XIX.). 

Ex. 4. — Since there are 2 halves in 1, the number of halves is eaual 
to 2 times the number of whole ones ; 2 times 2 are 4. Therefore, in 2 
there are 4 halves. 

Ex. 8. — Since in 1 there are 2 halves, the number of whole ones is 
equal to 1 half of the number of halves ; 1 half of 6 is 3. Therefore, 
in 6 halves there are 3 whole ones. 

Ex. 61. —Abbreviated Anal. 3 is 1 half of 2 times 3, or 6. 

Lesson XXVI. — In this Lesson the pupil is taught to divide 
one whole number by another, when the result involves a frac-« 
tion. Heretofore, when the quotient has not been exact, bo 
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has named the remainder, as such; now he is to complete the 
division of the dividend by dividing that remainder by the divisor. 
In order to do this, he must learn now to divide a less number by 
a greater. 

In the first form of division, a new expression is introduced 
When the divisor is greater than the dividend. As we know that 
2 cannot contain 6 any number of timek, we inquire what pari 2 
is of 6. As a result, we state that 2 is the third part of 6, or one 
third of 6, instead of saying that 6 is contained in 2 one third of 
a time. This form of expression may also be employed when 
the divisor is less than the dividend, provided the quotient is 
given wholly in the fractional form. 

In the second form of division (Ex. 48 - 70), the same expres- 
sion is used in all cases, whether the divisor is less or greater than 
the dividend, and whether the quotient is to be wholly in the frac- 
tional form, or not. 

Ex. 10. — Tfee analysis given may be considered as the form 
which first division (Lesson XIV.) takes when the divisor is 
greater than the dividend. The following form of analysis may 
also be employed : — 

As $ 2 are contained in $ 10, 5 times, $2 will buy 1 fifth as much as 
$10; then, if $ 10 buy I barrel, $2 will buy 1 fifth of a barrel. 

Ex. 26. — The division may be represented thus : — 

8 = 6 + 2; 3 is contained in 6, 2 times, and 2 is 2 thirds of 3. 
Therefore 8 are 2 times 3 and 2 thirds of 3. 

Ex. 51. As it is impossible to divide 6 into 7 equal parts with- 
out dividing the units, we may take 1 seventh of each of the 5 
apples ; but, if the apples are of equal size, we shall then have 
the same amount that we should obtain by taking 5 sevenths 
of 1 apple. 

Ex. 25 and 51. — After the pupil understands fully the reason- 
ing involved, he may be allowed to answer such questions directly, 
thus : 3 apples are 3 sevenths of 7 apples. 1 seventh of 5 apples 
is 5 sevenths of an apple* 

Ex. 67. —-This division may be represented thus : — 

5 = 3 + 2 ; 1 third of 3 is 1, and 1 third of 2 is 2 thirds. Therefore 
1 third of 5 is 1 and 2 thirds. 

This example may also be solved precisely like the 48|h, and 
the result thus obtained can be easily reduced to the same form 
as that obtained by the other process, thus: — 

1 third of 5 is 5 thirds, and since there is 1 whole one in 8 thirds, 
there are as many whole ones in 5 thirds at 8 thirds are contained times 
la 6 tbiftfe, which ate 1 and 8 thirds. 
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Ex. 61. ~ Here we may, if we choose, take 1 eighth of each 
of the 21 apples, as in Ex. 51 ; but we are not obliged to do so. 
We may make 8 parts of 2 apples each, and then there are 
only 5 apples left, which may be divided into 8 equal parts, 
as in Ex. 51. 

Ex. 63. Abbreviated Anal. 5 is 2 times 1 half of 5, which is 
2 and 1 half. (Ap., Les. XVI., Ex. 23, 24.) 

Lesson XXVTt. — The pupil will use the forms of analysis 
found in the last two Lessons. 

Ex. 18. — We first find that 14 is 7 eighths of 16, and the ques- 
tion then becomes, 16 are how many times 4 ? The final result 
is stated thus : 14 is 7 eighths of 4 times 4. 

Ex. 28. — Here the second form of division takes the place of 
the first form of division found in the preceding examples. 

Lesson XXIX. Ex. 15. — Since in 1 there are £, in 5 there are 
5 times £, which are *£, or 20 times § . 

This is simply reducing 5 to fourths. 

Ex. 25. — Since 1 is equal to 4, there are as many times 1 in J^L as 
■£ are contained times in JJ-, which are 2|~ Therefore there are 2 times 
1, and J. of 1, in ^L 

This is simply reducing ^ to a mixed number. 

Ex. 51. — A form of analysis somewhat similar to that given in 
Ap., Les. XXV. may be employed : — 

Since 1 is equal to | , or $ , and since 3 is £ of 6, the number of 
thirds is equal to £ of the number of sixths ; J of 4 is 2. Iherefbre 

This is very nearly the same as ihe reasoning involved in apply- 
ing the principle contained in the Note, which may be expressed 
as follows: — 

Since the required denominator, 3, is J of the given denominator, 
6, we must also take £ of the numerator ; J of 4 U 2. therefore £ — f. 

Ex. 53. — The forms of analysis given cannot readily be 
applied in such a case, because we do not know what denomina*- 
tor the fraction is to have when reduced to its lowest terms. The 
pupil can readily learn by trial what number is contained in both 
terms of a fraction. If there are two or more such numbers* he 
may have to reduce the fraction a second or third time before it 
reaches its lowest terms, unless he uses the largest number at 
first. 
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Ex. 70. — The remarks and formulas found under Ex. 51 
apply equally well here, if care is taken to make the proper 
cnanges m the latter. 

Since 1 is equal to j-, or J, and since 6 is 2 times 3, the number of 
sixths is equal to 2 times the number of thirds ; 2 times 2 are 4. There- 
fore | = f Or, 

Since the required denominator, 6, is 2 times the given denominator, 
3, we must also take 2 times the numerator ; 2 .times 2 are 4. There- 
fore| = |. 

Lesson XXXII. Ex. 1. — The last §tep of the analysis may 
be expressed thus : — 

In W of a barrel there are as many whole barrels as -| are contained 
times in ty which are 2|. 

Ex. 5. 10 times 3 = 30, and 10 times i = If. = 5 ; 30 + 5 = 35. 
Or, 3J = £, and 10 times £ = 3£ = 35. 

The former method is preferable for large numbers, the latter 
may be used for small ones. 

Lesson XXXIH. Ex. 11. — The analysis may also be ex- 
pressed thus : — 

If 1 pound of butter cost 17 cents, g of a. pound will cost -J of 17 
cents ; £ of 17 cents is lg- of a cent, and $ are 2 times IgL of a cent, 
which are -2^. of a cent, or 6| cents. 

Ex. 14. — Instead of saying " three times 12 cents, and | of 12 
cents," we may, for the sake of brevity, say " 3f times 12 cents." 
The mixed number may be reduced to an improper fraction 
before multiplying ; but if large numbers are involved, it is not 
advisable to do so. 

Ex. 16. — After the pupil is perfectly familiar with the analysis, 
it may be abbreviated thus : — 

As J of the cost was $ 33, the cost itself was ^ of $ 33 ; | of $33 is 
$4|, and $ are 6 times $ 4|, which are $ 28£. 

Ex. 19. — Mixed numbers must be reduced to improper frac- 
tions before we can divide by them. 

Ex. 21. — We may either give the full reasoning, as in Ex. 48, 
Les. XXVI., or state the result at once, and reduce to the lowest 
terms. The last four results may also be obtained by actual 
division, as in Ex. 57 of the same Lesson. 

Ex. 31. 6 is 4 of f of 6. (See Ex. 61, Les. XXV., and Ex. 
63, Les. XXVI.) 
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Lesson XXXIV. Ex. 6. — The following analysis may ap- 
pear clearer to some than the one given in the text : — 

If ^ of a melon was divided into 3 equal parts, £, or the whole melon, 
would contain 4 times 3, or 12, such parts) therefore each one of the 
parts was ^ of the melon. 

After the pupil is familiar with the reasoning involved in either 
form of analysis, he may be allowed to obtain the result at once 
by multiplying the denominators together, thus : — 

J. of J of a melon is ^ of a melon. 

Lesson XXXVI. Ex. 1. — After the numbers are reduced 
to a common denominator, the second analysis of Ex. 1, Les. 
XXXV. may be employed, or the same, in substance, may be 
used without such reduction, thus : — 

If a man walk £ of a mile in 1 hour, he will walk 1 mile in | of an 
hour, and he will walk -^- of a mile in ^ of £ of an hour, or 3j hours. 

Lesson XLI. Ex. 17. — After the pupil has used this analy- 
sis so often that he has fully mastered it, he may pass at once 
from the fraction to the corresponding per cent., from memory. 

Ex. 18. — The following form of analysis would be convenient 
where there are no common factors in the given numbers, or 
where the basis of percentage is contained an exact number of 
times in 100 : — . 

Since 10 is 100 per cent, of itself, 1 will be -fa of 100 per cent., or 
10 per cent, of 10, and 2 must be 2 times 10 per cent, or 20 per cent, 
of 10. 

Lesson XLIL Ex. 15. — The analysis given in the text 
proceeds upon the supposition that 1 per cent, is simply yj^, 
rather than 1 on 100. In this example, we inquire, "40 cents are 
how many hundredths of 60 Cents ? " rather than, " a gain of 40 
cents on 60 cents would be how many cents on 100 cents, or 
$ 1 ? " If the analysis were based upon the latter definition, it 
would be as follows : — 

If 60 cents gain 40 cents, 1 cent would gain -fa of 40 cents, or § of a 
cent, and 100 cents, or $ 1, would gain 100 times § of a cent, or 66f 
cents. 

Other analyses given in the text would need a corresponding 
change to conform to the second definition given above. 

Ex. 25. — The difficulty in this and most of the succeeding 
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examples of this Lesson consists in a change of basis. B's gain 
of 20 per cent, is reckoned on his cost as a basis ; but it must be 
reduced to the basis of A's cost before adding it to 10 per cent. 

Ex. 27. — The expression "50 per cent, less than B" makes 
B's capital the basis of percentage ; but " 100 per cent, more 
than A" makes A's the basis. 

Lesson XLIII. Ex. 16. — If the first analysis is used, it may 
be based upon $ 100, instead of $ 1, or 100 cents. The interest 
of $ 600 is 6 times as great as that of $ 100. 

Ex. 32. — The interest may be found either by first finding the 
interest for 1 month, or by considering each number of months as 
a fractional part of a year. 

Ex. 34. — The analyses of this example are based upon those 
of the 10th and 27th. 

Lesson XL VII. Ex. 12. — This example may also be ana- 
lyzed by fractional parts of the principal, thus : — 

The interest for 1 year, at 6 per cent., is yj^, or -^, of the princi- 
pal, and the given interest is -X of the principal ; hence $ 6 mast be the 
interest for as many years as -fa are contained times in -fa which are 2. 

The first form of division may be avoided thus : — 

Since the principal gains -fa of itself in 1 year,, it gains -fa in J of a 
year, and -fa in 6 times J of a year, or 2 years. 

The same plan may be adopted for the analysis given in the 
text, as $ 1 is the interest for $ of a year. 

Lesson XLVHL Ex. 3. — The forms of analysis given in 
connection with Ex. 1 may be used here without any change. 
If it is preferred, however, "present worth" may be substituted 
for "principal," " diicount " tor "interest," and "given sum" 
for "amount," in the first analysis* and the following formula 
may be used instead of the second analysis : — 

The amount of $ 1 for 5 years, at 5 per cent, is $ 1.25, or $ j., and 
since $ 1 is the present worth of $ -J, the present worth of $ 50 must 
be as many dollars as $ j- are contained times in $ 50, or $%%&■, which 
are 40. 

Ex. 10. — The latter part of the second solution may be modi- 
fied a little, as follows: — 

As the discount is equal to g, and the given sum to -J-, of the present 
worth, the discount is equal to -J of the given sum ; ^ of $ 84 = $ 24. 
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GENERAL REMARKS. 

The three fundamental formulas (Ap., Lea. XVII.) sustain a 
peculiar complementary relation to each other, as each of the 
first two, at least, is equivalent to the other two. Take, for 
instance, the simplest possible cases of each. 

Ex. 1, Les. XL may be analyzed thus: — 

Since 2 cents will buy 1 apple, 1 cent will buy £ of an apple, and 
2 apples will cost as many cents as J of an apple is contained times 
in 2 apples, which are 4. 

Here second division and first division produce the same 
result as multiplication. 

Ex. 1, Les. XIV. may be analyzed thus : — 

Since 2 cents will buy 1 peach, 1 cent will buy J of a peach, and 4 
cents will buy 4 times J of a peach, which are 2 peaches. 

Here second division and multiplication produce the same 
result as first division, and some prefer this analysis to the one 
given in the text. 

The third formula may also be made equivalent to the other 
two by introducing an hypothesis not directly suggested by the 
question. Ex. 1, Les. XVI. may be analyzed thus: — 

If he had given each brother 1 chestnut, 2 brothers would have re- 
ceived 2 times 1 chestnut, or 2 chestnuts ; and if 2 chestnuts would 
supply 1 to each brother, 6 chestnuts would supply as many to each 
brother as 2 chestnuts are contained times in 6 chestnuts, which are 3. 

Here multiplication and first division produce the same result 
as second division. 

If, then, the simplest of examples may be analyzed in two 
different ways, it will at once be seen that the more complicated 
ones will admit of a still greater variety. Take, for instance, 
the simple question: — 

If 3 apples cost 4 cents, what will 5 apples cost ? 

These five combinations of the given numbers will produce 

5X4 

the required result, viz. 5 X f > *> -r i > 4 X f » 4 "T" i > an< * ■ C 5 

3 



178 APPENDIX. 

and there is an analysis corresponding with each of these. The 
first will combine second division and multiplication, like Ex. 1, 
Les. XVHL, the second will combine second division and first 
division, like Ex. 18, Les. XVI1L, the third will combine first 
division and multiplication, like Ex. 25, Les. XVIIL, the fourth 
will combine first division and second division, and the fifth will 
combine multiplication and second division, as briefly indicated 
below. 

1 . Anal, by Unity. — Since 3 apples cost 4 cents, 1 apple costs } 
of 4 cents, or J of a cent, and 5 apples cost 5 times J of a cent, or ^ 
of a cent. 

2. Anal, by Unity. — Since 4 cents buy 3 apples, 1 cent buys 4 of 
3 apples, or f of an apple, and 5 apples cost as many cents as f of an 
apple is contained times in 5 apples, which are ^-. 

3. Anal, by Ratio. 5 apples are j of 3 apples, and if 3 apples 
cost 4 cents, 5 apples cost £ of 4 cents, or-^ of -a cent. 

4. Anal, by Ratio. 3 apples are f. of 5 apples, and if 3 apples 
cost 4 cents, then 4 cents are -J of the cost of 5 apples, and the cost 
itself is j- of 4 cents, or 2g- of a cent. 

5. Anal, by Hypothesis. — If 1 apple had cost 4 cents, then $ 
apples would have cost 5 times 4 cents, or 20 cents ; but as 3 apples 
cost 4 cents, 5 apples must cost & of 20 cents, or 2A of a cent. 



The same methods of analysis apply to any similar example, 
but sometimes one, and sometimes another, will be preferable, 
according to the relations of the numbers involved. The last 
method generally supposes a reduction to unity, and is therefore 
more or less intimately connected with the first. 
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